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GLUCOCORTIOCOTD-SELFrTrVR AN TTINFT AMM^TQRY AGENTS 



Technical Field 

The present invention relates to glucocorticoid receptor-selective benzopyrano[3,4- 
fjquinolines that are useful for treating immune or autoimmune diseases, to pharmaceutical 
compositions comprising these compounds, and to methods of inhibiting inflammation, 
inflamatory disease, immune, and autoimmune diseases in a mammal. 

Background of The Invention 

Intracellular receptors (IR's) are a class of structurally related proteins involved in the 
regulation of gene expression. The steroid hormone receptors are a subset of this superfamily 
whose natural ligands are typically comprised of endogenous steroids such as estradiol, 
progesterone, and Cortisol. Man-made ligands to these receptors play an important role in human 
health and, of these receptors, the glucocorticoid receptor (GR) has an essential role in regulating 
human physiology and immune response. Steroids which interact with GR have been shown to be 
potent antiinflammatory agents. Despite this benefit, steroidal GR ligands are not selective. Side 
effects associated with chronic dosing are believed tt) be the result of cross-reactivity with other 
steroid receptors such as estrogen, progesterone, androgen, and mineralocorticoid receptors which 
have somewhat homologous ligand binding domains. 

Selective GR modulators (e.g. repressors, agonists, partial agonists and antagonists) of the 
present disclosure can be used to influence the basic, life-sustaining systems of the body, including 
carbohydrate, protein and lipid metabolism, and the functions of the cardiovascular, kidney, central 
nervous, immune, skeletal muscle, and other organ and tissue systems. In this regard, prior art GR 
modulators have proven useful in the treatment of inflammation, tissue rejection, auto-immunity, 
various malignancies, such as leukcmias and lymphomas, Cushing's syndrome, acute adrenal 
insufficiency, congenital adrenal hyperplasia, rheumatic fever, polyarteritis nodosa, granulomatous 
polyarteritis, inhibition of myeloid cell lines, immune proliferation/apoptosis, HPA axis 
suppression and regulation, hypercortisoiemia, modulation of the Thl/Th2 cytokine balance, 
chronic kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute adrenal 
insufficiency, chronic primary adrenal insufficiency, secondary adrenal insufficiency, congenital 
adrenal hyperplasia, cerebral edema, thrombocytopenia, and Little's syndrome. 

GR modulators are especially useful in disease states involving systemic inflammation such 
as inflammatory bowel disease, systemic lupus erythematosus, polyartitis nodosa, Wegener's 
granulomatosis, giant cell arteritis, rheumatoid arthritis , osteoarthritis, hay fever, allergic rhinitis, 
urticaria, angioneurotic edema, chronic obstructive pulmonary disease, asthma, tendonitis , bursitis, 



WO 99/41256 



PCT/US99/03127 



Crohn's disease, ulcerative colitis, autoimmune chronic active hepatitis, organ transplantation, 
hepatitis, and cirrhosis. GR active compounds have also been used as immunostimulants and 
repressors, and as wound healing and tissue repair agents. 

GR modulators have also found use in a variety of topical diseases such as inflammatory 
5 scalp alopecia, panniculitis, psoriasis, discoid lupus erythematosus, inflamed cysts, atopic 
dermatitis, pyoderma gangrenosum, pemphigus vulgaris, bullous pemphigoid, systemic lupus 
erythematosus, dermatomyositis, herpes gestationis, eosinophilic fasciitis, relapsing polychondritis, 
inflammatory vasculitis, sarcoidosis, Sweet's disease, type 1 reactive leprosy, capillary 
hemangiomas, contact dermatitis, atopic dermatitis, lichen planus, exfoliative dermatitus, erythema 
10 nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema multiform, cutaneous T-cell 
lymphoma. 

Selective antagonists of the glucocorticoid receptor have been unsuccessfully pursued for 
decades. These agents would potentially find application in several disease states associated with 
Human Immunodeficiency Virus (HTV), cell apoptosis, and cancer including, but not limited to, 

15 Kaposi's sarcoma, immune system activation and modulation, desensitization of inflammatory 
responses, BL-1 expression, anti-retro viral therapy, natural killer cell development, lymphocytic 
leukemia, and treatment of retinitis pigmentosa. Cogitive and behavioral processes are also 
susceptible to glucocorticoid therapy where antagonists would potentially be useful in the treatment 
of processes such as cognitive performance, memory and learning enhancement, depression, 

20 addiction, mood disorders, chronic fatigue syndrome, schizophrenia, stroke, sleep disorders, and 
anxiety. 

Summary of The Invention 

In one embodimentof the present invention are compounds represented by 
25 Formula I 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl is -Li-Ra where Li is selected from 
30 ( 1 ) a covalent bond, 

(2) -O-, 

(3) -S(0) r where t is 0, 1, or 2, 




H Rig' 



I* 



-2- 
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(4) -C(X)-. 

(5) -NR7- where R7 is selected from 

(a) hydrogen, 

(b) aryl 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
0) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
(6) j-NRgC(X)NR 9 - where X is O or S and Rg and R9 are independendy 
selected from 

(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of three to twelve carbons, 

(0 alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached directly to nitrogen, 

(7) -X'C(X)- where X is previously defined and X 1 is O or S, 

(8) -C(X)X\ 

(9) -X , C(X)X"- where X and X 1 are previously defined and X n is 
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Oor S, 

provided that when X is O, at least one of X 1 or X" is O, 

(10) -NR 8 C(X)-, 

(11) -C(X)NR 8 -, 

5 (12) -NR 8 C(X)X\ 

(13) -X'C(X)NR 8 -, 

(14) -S02NR 8 -, 

(15) -NRSS02-, and 

(16) -NR8SO2NR9- 

10 where (6)-(16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

15 (4) -CO2R20 where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

20 (9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 

(11) -NR7R7 where R7 is defined previously and R7» is selected from 

(a) hydrogen, 

(b) aryl, 

25 (c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

30 (g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 
35 (i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
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(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(12) -C(X)NR 8 R 9 , 

(13) -OSO2R1 1 where Ri 1 is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1 , 2, 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

(d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 
(0 halo, 

(g) -CHO, 

(h) -N0 2 , 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 
(k) -NR 7 R 7 \ 
(1) =NNR 7 R r , 

(m) -NR 7 NR 7 'R 7 « where R 7 and R7 are defined previously and 
R 7 - is selected from 
(i) hydrogen. 
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(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

(vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve carbons, 
5 (vi) alkoxycarbonyl where the alkyl part is one to twelve 

carbons substituted by 1 or 2 aryl groups, 

(vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independently selected from aryl or 

10 cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

provided that a carbon-carbon double bond is not attached 
directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

15 provided that a carbon-carbon triple bond is not attached 

directly to nitrogen, 
(n) -CO2R10 where Rio is selected from 

(i) aryl, 

(ii) aryl substituted with 1, 2, or 3 alkyl of one to twelve carbon 

20 substituents, _ 

(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

25 (o) -C(X)NR 8 R 9 , 

(p) =N-ORio, 

(q) =NRio, 

(r) -S(O) t Ri0, 

(s) -X'C(X)Rio, 
30 (t) (=X), and 

(u) -OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
35 directly to Li when Li is other than a covalent bond, 

where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituents 
independently selected from 



-6- 
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(a) 


alkvl of one to twelve carhnns 


(b) 


aryl. 


(c) 


alkoxy of one to twelve carbons, 


(d) 


halo, 


(e) 


alkoxycarbonyl where the alkyl group is one to twelve carbons, and 


(0 


-OH, 




provided that no two -OH groups are attached to the same carbon, 



(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 
(0 -OH, 

provided that no two -OH groups arc attached to the same carbon, 

(g) thioalkoxy of one to twelve carbons, 

(h) perfluoroalkyl of one to twelve carbons, 

(i) -NR7R7. 
(j) -CO2R10, 

(k) -OS02Rn,and 
(1) (=X); 

R2, R3* and R4 are independently hydrogen or Ri; or 

Rl and R2 together are -X*-Y*-Z*- where X* is -O- or -CH 2 -, Y* is -C(O)- or 
-(C(Ri2)(Ri3))v - where R12 and R13 are independently hydrogen or alkyl of one to twelve 
carbons and v is 1, 2, or 3, and Z* is selected from -CH 2 -, -CH 2 S(0) r , -CH 2 0-, 
-CH 2 NR 7 -, -NR7-, and -O-; 

L2 is selected from 

(1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
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independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 

(b) spiroalkenyl of five or eight carbon atoms, 

(c) oxo, 

5 (d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(4) alkynylene of two to twelve carbons, 

(5) -NR 7 -, 
10 (6) -C(X)-, 

(7) -O-, and 

(8) -S(0) r ; and 



R$ is selected from 
15 (1) halo, 

(2) hydrogen, 

(3) -C(=NR 7 )ORio, 

(4) -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 
20 (5) alkyl of one to twelve carbons, 

(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached direcdy 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 
25 (8) heterocycle, 

(9) aiyl 

where (5)-(9) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) -OH, 

30 provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 
35 (e) -CHO, 

(0 -N0 2 , 

(g) haloalkoxy of one to twelve carbons, 



-8- 



perfluoroalkoxy of one to twelve carbons, 
-NRg'Ry where and R^ are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcdy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 
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perfluoroalkyl of one to twelve carbons, 

-NR7R7. 

-CO2R10. 

-OSO2R11, and 

(=X). or 

Rg- and Ry together with the nitrogen atom to which they are 
attached form a ring selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phthalimide, 

(viii) thiomorpholine, and 

(ix) thiomorpholine sulfone 

where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 
(j) -NNRg'R9'. 
(k) -NR 7 NR8'R9% 
(1) -CO2R8, 
(m) -C(X)NR8-R9% 
(n) =N-OR 8 . 
(o) =NR 8 , 
(p) -S(O) t Ri0. 
(q) -XC(X)R 8 , 
(r) (=X), 

(s) -0-(CH2)q-Z-Rio where Rio is defined previously, q is 1, 2, or 3, 

and Z is O or -S(0) r , 
(t) -OC(X)NR8'R9\ 
(u) -OSO2R11. 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LBR30 where Lb is selected from 

(i) a covalent bond, 

(ii) -O-, 

(iii) -S(0) r , and 

(iv) -C(X)- and 
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R30 is selected from 

(i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

provided that no two -OH groups are attached to the same 

carbon, 

halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 

-NRg-Ry. 
-0-(CH 2 ) q -Z-Rio, 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-0S02-(alkyl of one to twelve carbons), 
aryl, and 
heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
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independently selected from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon, 



(x) -X'C(X)X"Rio, 

(y) -NHC(0)NHNH 2 . 

(2) alkenyl of two carbons, 

(aa) -C(=NR7)ORio, and 

(bb) -NR7(X)NRg'R9% 



provided that when R5 is (9), L3 is other than -NR7- or -O-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9, R20* and R21 are independendy selected from 

(a) hydrogen, 

(b) halo, 

(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NRg'RQ' 




£20 



(10) 
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(xi) 


=NNR8R9-, 


(xii) 


-NRyNRg-Ry, 


(xiii) 


-CO2R10. 


(xiv) 


-C(X)NR8-R9-. 


(xv) 


=N-ORio, 


(xvi) 


=NRlo. 


(xvii) 


-S(0) t Rio, 


(xviii) 


-X'C(X)Ri 0 , 


(xix) 


(=X), 


(xx) 


-O-(CH 2 )q-Z-Ri 0 , 


(xxi) 


-OC(X)NR8R 9 ., 


(xxii) 


-LnRm 


(xxiii) 


alkanoyloxy where the alkyl group is one to twelve carbons, 


(xxiv) 


-OSO2R11, and 


(xxv) 


-NR 7 (X)NR8'R 9 ', or 



R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 

•=C 2 

23 (allene) where R22 and R23 are independendy 
hydrogen or alkyl of one to twelve carbons, and 
(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substituted with one or two substituents independendy selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(d) -CN, 

(e) halo, 

(f) -CHO, 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons, 

(i) perfluoroalkoxy of one to twelve carbons, 
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1^1 i\g ivy 






— N>JRo»Ro» 




w 


- NR -7 MP o»R n» 




\m) 


-PfViR in 


c 


W 








-N-ORm 




vPJ 


= MP in 




(q) 
\HJ 






M 
W 




in 


( 






w 


-O-f PH^V.-7-R i n 
-v-#-^ n 2/q ^MOt 




(w\ 

\M) 


-OPOnNR o»R o» 






-LbK30» 




(w) 


alkanoyloxy where the alkyl group is one to twelve carbons, 


15 


(x) 


-OSO2R11, and 




(y) 


-NR 7 (X)NR8'R9 j ; 



R$ is hydrogen or alkyl of one to twelve carbon atoms; or 



20 -L2-R5 and R6 together are selected from 

(1) =0, 
A 



(2) ^ where 8 is 1 , 2, 3, or 4 and A is selected from 

(a) -CH 2 -, 

(b) -O-, 

25 (c) -S(0) t , and 

(d) -NR7-, and 



26 



(3) 26 where the carbon-carbon double bond can be in the E or Z 
configuration and R26 and R26' are independently selected from 

30 (a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 
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(f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(f) can be optionally 
substituted widi 1, 2, 3, 4, or 5 substituents independently 
selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO. 

(vii) -N0 2 , 

(viii) halbalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NR8-R9' 

(xi) =NNR 8 -R 9 -, 

(xii) -NR 7 NR 8 -R 9 ., 

(xiii) -CO2R10. 

(xiv) -C(X)NR 8 'R 9 ., 

(xv) =N-ORi 0 , 

(xvi) =NRio, 

(xvii) -S(0) t Rio. 

(xviii) -X'C(X)Ri 0 . 

(xix) (=X). 

(xx) -O-(CH 2 )q-Z-R 10 , 

(xxi) -OC(X)NR 8 .R 9 ., 

(xxii) -LBR30. 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiii) -OSO2R11, and 

(xxiv) -NR 7 (X)NRs'R 9 .; 

Rl6 and Ri6- are independently hydrogen or alkyl of one to six carbons; or 
Rl« and Ri6* together are alkenyl of two carbons; 
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a broken line represents the optional presence of a double bond, 

provided that when Ri6 and Ri6» together are alkenyl of two carbons, the double 

bond is not present; 

5 

Y is selected from carbon, nitrogen, and N + (=0); 

R17 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or N + (=0-), R17 is 
10 absent; and 

Rl8 and Ri8« are independently hydrogen or alkyl of one to six carbons; or 
Ri8 and Ri8> together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 

15 In another embodiment of the invention are disclosed compounds of Formula II 




H 



II, 

or a pharmaceutical^ acceptable salt or prodrug thereof, where 
20 Ri, R2, R3* 1*4* Rs. R6t and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula m 



* 2 TlTll 

Ri 'k^N-V* 
H 

III, 

25 or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl, R2» **3* R 4* Rs» R6» and L2, are defined above. 

In another embodiment of the invention are discolsed compounds of Formula IV 
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IV, 



or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N+(=0). and 

Ri» Rs» R<5. and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula V 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl, R5, and L2, are defined above; 

Rl6 and R17 are independently hydrogen or alkyl of one to six carbons; and 

Ri8 and Ri8» are independently hydrogen or alkyl of one to six carbons; or 
Rl8 and Ri8« together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

In another embodiment of the invention are disclosed methods of selectively partially 
antagonizing, antagonizing, agonizing or modulating the glucocorticoid receptor. 

In another embodiment of the invention are disclosed methods of treating diseases 
comprising administering an effective amount of a compound having Formula I. 

In yet another embodiment of the invention are disclosed pharmaceutical 
compositions containing compounds of Formula I. 

Compounds of this invention include, but are not limited to, 
2,5-dihydro- 10-methoxy-2,2,4-m^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl).lH-[l]benzopyrano[3,4- 




H 
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fjquinoline, 

2,5-dihydro-2,2 t 4,N-tetramethyl-5-(2-propenyl)- 1 H-[ l]benzopyrano[3,4-f]quinolin- 10- 
amine, 

methyl 2,5-dihydro-2,2,4-trimethyl-5-(2-pro^ 
10-carboxylate, 

10-ethenyl-2,5-dihydro-2,2,4-trimethyl-5-(2-pro^ 

10-ethynyl-2,5-dihydro-10-methoxy-2,2,4-t™ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2 t 2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4-f]quinolin- lO-ol, 

10-(dmuoromethoxy)-2,5Khhydro-2,2,4-trim^ 

[l]benzopyrano[3,4-f]quinoline t 

10-ethoxy-2,5-dihydro-2,2,4-trimethyl-5-phenyK^ 

2,5-dihydi^2,2,4-trimethyl-5-pte 

acetate (ester), 

5-(3-brom(>5-methylphenyI)-2,5-dto 
[l]benzopyrano[3,4- fjquinoline, 
3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-U^ 
phenol,acetate (ester), 
3^2,5-dihydro- 1 0-methoxy-2,2,4-tri^ 

phenol, _ 

2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 

[l]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin-S-yl)- 

phenyl] dimethylcarbamate, 

5-[3-(2-funmyl)-5-methy^ 

[ 1] benzopyrano[3,4- fjquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trime0^^^ 

[ 1 ] benzopyrano[3 ,4-fJquinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethy l-5-(phenylmethylene)- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-^^^ 
fjquinoline, 

5-butyl-2,5-dihydro- 10-methoxy-2,2,4-trimethyI- lH-[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 1 0-methoxy-2,2,4- trimethyl-5-[3-(trifluoromethyl)phenyl]- 1 H- 
[ l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro- 10-methoxy-5-(4-methoxyphenyl)-2,2,4-trimethyl- 1 H-[ 1 ]benzopynmo[3,4- 
fjquinoline, 
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5-(3^:Worophenyl)-2,5Klihy^^ 
fjquinoline, 

2.5-dmydn>- 10-methoxy-^^ 
fjquinoline, 

(± )-2,5-dihydro- 10-raethoxy-2,2 ,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4- 
flquinoline, 

(± )-2,5-dihydro- 10-methoxy-2 t 2 Atriraethyl-5-phenyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3,5-dimethylphenyl)-2.5-dihydro- 10-methoxy-2,2, 4-trimethyl- lH-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

5K4n:Morophenyl)-2,5-dihyd^ 
fjquinoline, 

5-(3,4^iimethylphenyl)-2,5-dihydro-10-methoxy 
[l]benzopyrano[3,4-f]quinoline, 
5-(4~fluorophenyi)-2,5-dihydi^ 
fjquinoline, 

5-[3,5-bis(trinuoromethyl)p^^ 

[ l]benzopyrano[3,4-f]quinoline, 

(0-5-(3,5-dichlorophenyl)-2,5-dihydro^^ 

[l]benzopyrano[3,4-f]quinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro 

[ l]benzbpyrano[3,4-f]quinoline, 

5-(3,5-difluorophenyI)-2,5-dihydro-10-me^^ 

fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4,N-tetrM^ 
f]quinolin-5-amine, 

W2 t 5-dihydro-10-methoxy-2,2,4-triroet^^ 
fjquinoline, 

W-2,5-dihydro-10-methoxy-2,2,4-m^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[l]benzopyrano[3,4-f]quinoline, 

4-(2,5-dihydro-10-methoxy-2,2,4-trime^ 

dimethylbenzenamine, 

2,5-dihydro-10-methoxy-2,2,4-trimeto^^ 

fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimet^ 
fjquinoline, 
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2,5-dihydro- 10-methoxy-2^ 
[l]benzopyrano[3,4-f]quinoline, 

l-(2,5-dihydro- 10-methoxy-2,2,4-trirnethyl- lH-[ 1 ]benzopyrano[3,4-flquinolin-5-yl)-3,3- 

dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-tr^ 

carbonitrile, 

1- (2,5-dihydro-10-methoxy-2,2,4-ti^ 
propanone, 

methyl-2,5-dihydro- lO-methoxy-2,2 ,4-trimethyHH-[l]benzopyrano[3,4-f]quinoline-5« 
acetate, 

2- (2,5-dihydro-10-methoxy-2^ t 4-trimethyl-lH-[ l]benzopyrano[3,4-f]quinolin-5-yl>- 1- 
phenylethanone, 

5-[2-(chloromethyl)-2-propenyl]-2,5-dih^^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-(-methylene- 1 H-[ l]benzopyrano[3,4-f]quinoline- 
5-propanol, acetate (ester), 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(4-methylphenyl)- lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-bromophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trime^ 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-propy 

5-(4-fluorophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

5-(3-fluorophenyl)-2,5-dihydro- 1^ 
f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4,5-tetrame^ 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(l -methylethyl)- 1H-[1 ]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)- lH-[ l]benzopyrano[3,4- 
flquinoline, 

5-ethyl-2,5-dihydro-10-methoxy-2,2,4-t™^ 
2,5-dihydro-10-methoxy-2,2,4-trime^ 
carboximidic acid ethyl ester, 
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2,5-dmydro-10-methoxy-2,2,4-trimethyl-(-methylene lH-[l]benzopyrano[3,4-f|quinoline- 
5-propanol, 

2 t 5-dihydro-10-methoxy-2,2,4,N,N-penmmeto^^ 
acetamide, 

2,5-dihydro-10-methoxy-2,2AN,N-pentamet^ 
ethanaraine, 

N-cyclopropyl-2,5-dihydro- 10-methoxy-2,2,4- trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
f] quinoline-5- acetamide, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-propynyl)- lH-[l]benzopyrano[3,4- 
f]quinoline, 

5-(2,5-dihydro- 10-methoxy-2,2,4-trimethyi-lH-[ l]benzopyrano[3,4-f]quinoIin-5-yl)- 
2(5H)-furanone, 

5-(3-butenyl)-2,5-dihdyro- 10-methoxy-2,2,4- trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline, 

2 > 5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4^ 

10-ethyl-2,5-dihydro-2,2,4-trimethyl^^ 

2,5-dihydro-2,2,4J0-teti^emyl-5-phe 

5-(3 t 5-dichlorophenyl)- 10-ethyl-2 t 5-dihydro-2 f 2 t 4-trimethyl- lH-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4^-tetramethyl- 1 H-[ l]benzopyrano[3,4- 
flquinolin- 1 0-amine, 

5-(3 f 5-dichlorophenyl)-2 t 5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[ 1 ] benzopyrano [3 ,4-f]quinolin- 1 0-amine, 
2,5-dihydro-2,2,4-trimethyl-5-phenyl-10-(2-^^^ 
fjquinoline, 

2,5-dihydro-2 t 2,4-trimethyl-5-phenyl40-(2-propenyloxy)-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)- 1H- [ 1 ]benzopyrano[3,4-f]quinoline-10- 
methanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-n^ 
carboxylic acid, 

5-(3,5-dichlorophenyl)- 1 0-ethoxy-2,5-dihydro-2,2,4- trimethyl- 1 H-[ 1 Jbenzopyrano[3,4- 
flquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2^^ 
ol, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-tri^ 
yl]methylcarbonate. 
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2,5-dihydro-2 f 2 ,4-trimethyl-5-(2-propenyl)- 1 H-[ l]benzopyrano[3,4-f]quinolin- lO-ol, 

10-(bromodifluoromethoxy)-2^ 

[l]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimetty^^ 

phenyl] methylcarbonate, 

2,5-dihydro- 10-methoxy-5-(3-methoxyphenyl)-2 T 2,4-trimethyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-triraethyl-5^^ 
[l]benzopyrano[3,4-f]quinoline, 

5-[3-(cyclopropylmethoxy)phenyI]-2,5-dihydro-10-meto^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dmydro-10-methoxy-2,2,4-trime^ 

[l]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-m^ 

fjquinoline, 

543-(2,4-dinitrophenoxy)phenyl]-2,5-dihydn>-10-^^ 
[ 1 ] benzopyrano[3 ,4-£]quinoline, 

2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-5-[3-(2-propynyloxy)phenyl]- 1H- 
[l]benzopyrano[3,4-f]quinoline f 

3- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]^^ 
yl)phenol, 4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro-10-methoxy-2,2AtrimethyM 
yl)phenolacetate (ester), 
4-(2,5-dihydro- 10-methoxy-2,2,4- 
phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-H^ 
[l]benzopyrano[3,4-f]quinoline, 

[4-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10*methoxy-2 t 2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(methoxymeA 
[l]benzopyrano[3,4-f]quinoline, 
[(2,5-dihydro- 10-methoxy-2,2Atrime^ 
1-morpholinecarboxylate, 
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2,5-dihydro- 10-methoxy-2 t 2,4^ 
[l]benzopyrano[3,4-f]quinoline, 
O-[3-(2,5-dihydro-10-methoxy-2,2,4-t^ 
yl)phenyl] ester, 

2,5-dihydro-10-methoxy-2 t 2,4-trime^ 
[ l]benzopyrano[3,4-f]quinoline, 
(M3-(2,5-dihydro-10-methoxy-2,2,4-tr^ 
yl)phenyl] methylcarbonothioate, 
[3-(2,5-dihydro-10-raethoxy-2£,4-ti^ 
yl)phenyl] trifluoromethanesulfonate, 
5-[3-(4^-dihydro-4,4-dimethyl-2-oxazolyl)p^ 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

ethyl 3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3 t 4-f]quinolin-5- 
yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trim^ 
yl)benzoic acid, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-metty^ 
[l]benzopyrano[3,4-f]quinoline, 

1 -[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinolin-5-yl)-5- 
raethylphenyl]ethanone, 

3-(2,5 I dihydro- 10-methoxy-2,2,4- trimethyl- lH-[ l]benzopyrano[3,4-flquinolin-5-yl)-5- 
trimethylbenzenemethanol, 

5-[3-(2-funmyl)phenyl]-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-[3-methyl-5-( 1 H-pyrrolidin- 1 -yl)phenyl]- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-t^ 

5^-dimethylbenzenamine, 

3-(2,5-dihydro- 10-methoxy-2,2,4- trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinolin-5-yl)-5- 

methyI-N-(2-propenyl)benzamide, 

3^2,5-dihydro-10-methoxy-2,2,4-trime^ 

methoxyethyl)-5-methylbenzenamine, 

3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinolin-5-yl)-N-(2- 
propenyl)benzenamine, 

N'-[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- [ 1 ]benzopyrano[3,4-f]quinolin-5-yl>- 
5-roethylphenyl]-N,N-dimethylurea, 
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N-[3-(2*5-dihydro-10-methoxy-2,2,4-rt^ 
yl)phenyl]benzenemethanamine, 
5-[(3^-dicMon)henyl)methylenel-2,5-dih^^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(4-chlorophenyl)raethyiene]-2 T 5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 Atrimethyl-5-[[3-(trmuoromethyl)-phenyl]methylene]- 1H- 
[l]-benzopyrano[3,4-flquinoline, 

5-[(2,6-difluorophenyl)methylene]-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[llbenzopyrano[3,4-flquinoline, 

5-[(2-chlorophenyl)methylene]-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
5-[(2,6-dichlorophenyl)methylene]-2,5-dihydr^^^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyi)methylene]-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[(^ 

oxazolyl)methylene]-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trime^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydn>-10-methoxy-2,2,4-trimethyl-5-(2-ta^ 

fjquinoline, 

2,5-dihydro-9,10-diraethoxy-2,2,4-tri^^ 
flquinoline, 

5-(2-cyclohexen-l-yl)-2,5-dihydro-9,10-dim^ 
[ I]benzopyrano[3,4- fjquinoline, 
2,5-dihydro-10-methoxy-5-(3-methyl-3-bute^^ 
fjquinoline, 

2,5-dihydro- 1 0-methoxy-5-(5,5-dimethyl-3-cyciohexeny l)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f)quinoline, 

rel (5R,2 T R) 2,5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2 ,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-flquinoline, 

antf(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrah^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3-cyclopenten^ 
fjquinoline. 
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2,5Kiihydrc>- 10-methoxy-5-^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(3-butenyl)-2,2 t 4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(l-ethenyl-l^^ 
[ 1 ] benzopyrano[3,4-f]quinoline, 
2^dihydro-10-methoxy-5-(4,4-dime^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( l-methylene-2-cyclohexyl)-2,2 ,4- trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(l-oxo-2-cyclohexyl)-2,2 ,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-cyclooctenyl)-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 1 0-methoxy-5-(3-cycloheptenyl>2,2 f 4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-cyclohexenylmethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3,3-dimethyl-6-cyclohexenyl)-2,2,4-trimethyl-lH 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-bromo-3-p^^ 

fjquinoline, 

r*/(5R.3'R) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 

re/(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyl- 
lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2 f 4-trimethyl-lH- 

[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-indoty 

f]quinoline, 

re/(5S,3*S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

re/(5R,3*S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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(-) (5S, 3'R) 2 t 5-dihydro-10-raethoxy-5-(l-hydroxymethyl-3K:yclohexenyl)-2,2 t 4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2 T 5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2 t 4- 
trimethyl-lH-[l]benzop3rano[3,4-f]quinoline t 
5 (-)-(5S, 3'R) 2,5-dihydro- 10-methoxy-5-( l-methyl-3-cyclohexenyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-flquinoline, 

(+)-(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(l-chlorome*^^ 
10 [l]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2 ? 5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2 t 2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-nxethylthiomethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-tllbenzopyranotS^-flquinoline, 
15 rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-nquinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2 t 5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2 > 4- 
20 trimethyl- lH-[l]benzopyrano[3,4-£]quinoline, — 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-(N,N-dimethylamino)raethyl-3-cyclohexenyl> 
2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)-2^,4- 
trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 
25 rel (5R, 3' R) 2,5-dihydro- 1 0-methoxy-5-( l-(N-morpholino)methyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline ? 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-(N-methyl-N-raethylsulfonylamino)methyl-3- 
cyciohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 
rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-(N,N dimethylamino)methyl-3-cyclohexenyi)- 
30 2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3-cyclohexenyl)- 
2,2,4-trimethyI- lH-[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-(2-me^ 
f]quinoline, 

35 2,5-dihydro- 10-methoxy-5-( 1 ,3-butadien-2-yi)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 
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2,5-dihydro- 10-methoxy-5-(2<;arbomethoxy-3-propenyl)-2 t 2,4-trimethyl- 1H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 ^-dihydroxy-3-propyl)-2,2,4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(l ,2-epoxy-3-propenyl)-2 t 2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxy-5-(l-(^-phthaUmido)-3-pro^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-amino-3-propyl^ 

Qquinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -(hy drazinocarbonylamino)-3-propyl)-2,2 ,4- trimethyl- 1 H- 

[ 1 ] benzopy rano [3 ,4-f]quinoline, 

(£)2,5-dihydro-10-methoxy-5-(2-carbometho 

[l]benzopyrano[3,4-f]quinoline, 

(Z>2,5-dihydro- 1 0-methoxy-5-( 1 -pro 

f]quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl)-2 t 2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-(N,N-dimethylaminocarbonyIoxy)- l-propenyi)-2,2,4- 

trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro-l(>-methoxy-5-(3-methoxymethoxy-l-pr^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxy-3-propenyl)-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano[3 ,4-fjquinoline, 

methyl 2-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinolin-5- 

yl) acetyl hydroxamate, 

2-(2,5-dihydro-10-methoxy-2,2Atrime^^^ 

acetaldehyde, 

2,5-dihydro- 10-methoxy-5-(2-cyclohexylidenylethyl)-2,2 t 4-trimethyl- 1H- ' 

[ 1 ] benzopyrano[3 ,4- f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-cyclopentyUdenyte^ 

[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-cycloheptyUdenylethyl)-2,2 t 4- trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethy 1- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 
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trans 2^-dihydro-10-methoxy-5<2- 
fjquinoline, 

trans 2,5-dihydro- 1 0-methoxy-5-(2-penten- 1 -yl)-2,2, 4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5^ihydro-10-methoxy-5-(lJ-di^ 

[l]benzopyrano[3,4-f]quinoline, 

(£) methyl 2-(2>dihydro-10-methoxy-2,2,4-trim^ 

5-yl) 2-butenoate, 

(£) 2,5^ihydro-10-methoxy-5^4-hydroxy-2-buten^ 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- l(Kmethoxy-5-(4-(N,N-dimethylaminocarbonyloxy)-2-buten- l-yl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- l-yl)-2,2,4- 

trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(2-butenyl)-^ 

fjquinoline, 

2,5^ihydro-10-methoxy-5-(2-hydroxye^^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(2-(N-morpholin^^ 
[ l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyl)-2,2A 

trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2-(N-methyamin^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydr<>lC^methoxy-5-(2-(N,N-dime^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyl- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2,2-dimethylethoxyc^^ 

lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(aminomethy^ 

f]quinoline v 

2,5-dihydro-10-methoxy-5-(ethoxycarbonyIam^^ 
[l]benzopyrano[3,4-f]quinoline. 
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2,5-dtoydro-10-methoxy-5-(carboethoxy)-W 
fjquinoline, 

2,5^ydro-10-methoxy-5-(cyclopenty^^ 
fjquinoline, 

2,5-dihydro- 10-raethoxy-5-( 1 -methylpropa- 1 ,2-dienyl)-2 t 2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-roethoxy-5-(3,4 f 5-trifl^^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(cy^ 

fjquinoline, 

2,5-dihydro-10-meftoxy-5-(2-^ 
fjquinoline, 

2, 5-dihydro- lO-meihoxy-S-O-pyridyO^^.^trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(4-pyridy 
fjquinoline, 

(10-cWoro-9-hydroxy.5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 

[l]benzopyrano[3,4-f]quinoline, 

10-cMoro-9-hydroxy-5-phenyl-2,2,4-t^ 

fjquinoline, 

10^Uoro-9-hydroxy-5-(3-trifluoromethylphenyl)-2,2,4-trim 
[l]benzopyrano[3,4-f]quinoline, 
10-chloro-9-hydroxy-5-(3,5-dta^ 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S, S'^^-hydroxy-lO-methoxy-S-Cl-hydroxymethyl-S-cyclohexenyl]^^^- 
trimethyl-2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quinoiine, 

(-) 2,5(S)-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethyl-5-(3S-cyclopenteny 1 )- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy-10-chto^ 

[ l]benzopyrano[3,4- fjquinoline, 

10-cWoro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2,4-trimethyi- 1 H-2,5-dihydro- 

[l]benzopyranot3,4-f]quinoline, 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-c^ 

[l]benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3 f R)2,5 -dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethy i-5-(3-cyclopenteny 1 )- 1 H- 
[l]benzopyrano[3,4- fjquinoline, 
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10H;hloro-9-hydroxy-5-(3,4-difl^ 
[ l]benzopyrano[3,4-f]quinoline, 

9- 1 0-methylenedioxy-S-phenyl^^^-trimethyl- 1 H-2,5-dihy dro- [ 1 ] benzopy rano[3 ,4- 
fjquinoline, 

5-(3-propenyl)-9-chloro-10^thenyl-2,2/t~^ 
f]quinoline, 

9-chloro- 10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro- lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3.propenyl)-9^Morc>-10-difluorom 
[l]benzopyrano[3,4-flquinoline, 

9- chloro-10-difluoromethoxy-5-phenyl-2 ? 2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-£]quinoline, 

8-fluoro-10-methoxy-5-phenyl-2,2Atrimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3-propenyl)-8-fluoro- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

( 10-methoxy-9-fluoro-5-(3-propenyl)-2,2 ,4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10- methoxy-9-hydroxy-5<3-propenyl)-2,2 t 4-ri^ 
[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-metto^ 
[l]benzopyrano[3,4-f]quinoline, 
(47-)2,5-dihydro-9-hydroxy-10-methoxy-2^^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, S'S^-hydroxy-S-tl-methyl-S-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(+) (SR^^R^-hydroxy-S-tl-methyl-S-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(+)(5R,3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-raethoxy-2,2,4-trimethyl-2,5- 

dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

reM5S3'R)-94iydroxy-5-[l-hydroxymethy^ 

2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline t 

(+/-) (5S,3'R) 2,5-dihydro-9-hydroxy-l(>methoxy-2^ 

3-yl)-lH-[l]benzopyrano[3,4-f|quinoline, 
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r«/-(5S,3'R)-9-hydroxy-5-[l-raethoxymethyl-3-cyclohexenyl]- 10-methoxy-2,2,4- 
trimethyl-2,5-dihydro- 1 H-[ l]benzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-propyl-2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-cyclohepteny 1)- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(-)(5S,3 , R)2,5-dihydro-9-hydroxy-10.raethoxy-2,2,4-trimethyl-5-(3-cycloheptenyl>lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5niihydro-9-hydroxy-l(^methoxy-2^,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,5-dinuorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4,5-trifluorophenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-butyl.2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

(-)(5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyl-5-(3-cyclopentenyl)-lH- 
[ 1 ] benzopyrano[3,4-f]quinoline, 

(-)(5S,3'R)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl>lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihyrdro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyi)-lH- 
[ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-trifluoromethylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-bistrifluoromethylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-trifluoromethyl-4-chlorophenyl)- 
lH-[l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-raethylpropyl)-lH- 
[ l]benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3-fluoro-4-chlorophenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triraethyl-5-(3-butenyl)- 1H- 
[l]benzopyrano[3,4-fIquinoline, 
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2 t 5-dihydro-9-hydroxy-10-me^^ 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2>5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-[ l-ethyl-3- 
cyclohexenyl]- lH-[ l]benzopyrano[3,4-f]quinoline, 

(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy- 10-methoxy-2,2 Atrimethyl- 1 H- 
[l]benzopyrano[3,4-fjquinoline, 

(+) (R) 5^yclopentyl-2^-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2 > 2,4-trimethy 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2^Atrimethyl-5-(2-propyl)-lH-^ 
fjquinoline, 

2,5-dihydro-9-hydroxy-10-raethoxy-2,2Atri^ 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-(2 t 3,4 f 5,6-pentafluorophenyl)- 
lH-[l]benzopyrano[3 f 4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 Atrimethyl-5(S)-(3(S)- 1- 

hydroxymethylcyclopenten^-yl)-lH41]benzopyrano[3Af]quinoline, 

(4/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-lrimethyl-5(S)-(3(S)- 1- 

methylcarboxylatecyclopentenO-yl)-lH-[l]benzopyrano[3Af]quinoline, 

(-) (5S,3*S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-cyclohexeny 1)-1H- 

[ l]benzopyrano[3,4-f]quinoline, 

(-)(5S,3*R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2A^ 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tri^^ 
fjquinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl-5-(2-methylphenyI) -1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5^ihydro-9-hydroxy-10-methoxy-2,2,4-tri^ 
[l]benzopyrano[3,4-f]quinoline t 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-ethyl-3- 
cyclohexenyl]- lH-[ l]benzopyrano[3,4-0quinoline f 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-cyclohexyl- 1 H-[ 1 ] benzopyrano[3,4- 
flquinoline, 

2,5,5-trihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 
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23-dihydro-9-hydroxy- 1^ 
[l]benzopyrano[3,4-f]quinoline, 
methyl 2-[2,5-dihydro-9-hydroxy-l^ 
5-quinolinyl] acetate, 

(Z) 2,5-dihydro-9-hydroxy- 10-raethoxy-2, 2,4- trimethyl-5-(2-butenyl)- 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5^ydro-9-hydroxy-10-methoxy-2,2,4-t^ 

[ l]benzopyrano[3,4-f]quinoline f 

(+)(5S,3*S) 2,5-dihydro-9-hydroxy-10-metto^^ 

[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-methoxy^ 

[l]benzopyrano[3 f 4-f]quinoline, 

(+)(5R,3*S) 2,5(R)-dihydn>-9-hydroxy-10-methoxy^ 

lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R3 • R) 2,5(R)-dihydro-9-hydroxy- 1 0-methoxy-2 t 2 t 4-trimethyl-5-(3-cyclopenteny 1 )- 
lH-[ l]benzopyrano[3,4-f]quinoIine, 

rel-(5S)-9-hydroxy.5-[(3R>(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy-2,2,4- 
trimethyl-2 t 5-dihydro-lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy- 1 0-me thoxy-2,2,4-trimethyl-5-(2-methyl-3-propenyl)- 1 H- 
[ l]benzopyrano[3 t 4-f]quinoline, 

9,10-Dimethoxy-5-(3-prope^ [l]benzopyrano[3,4- 
flquinoline, 

9,10-Dimethoxy-5-[3-cyclohexenyl]-meA^^ 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]benzopyrano[3,4-f]quinoline» 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-prope^ 
[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-9-acetoxy-10-raethoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 
2,5-dihydro-9-(4-N,N-dimethylami™ 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- 1H- 
[l]benzopyrano[3,4-f]quinoline. 
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10-me&oxy-7-bromo-5-(3-propOT^ 

[l]benzopyrano[3,4-f]quinoline, 

7-bromo-5-[l-methyi-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 
10-raethoxy-9-bromo-5-(3-propenyI)-2,2,4-trim 
fjquinoline, 

7,9-Dibromo- 10-methoxy-5-(3-propenyl)-2 t 2 t 4-trimethyl- lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline t 

7,9-Dibromo-5-[cyclohexen-3-yl]- 10-methoxy-2^,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline t 

7,9-Dibromo-5- [ 1 -methyl-3-cyclohexenyl]- 10-methoxy-2^ t 4-trimethyl-2 t 5-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7K2-ethenyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 
10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trim 
fjquinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trim 
fjquinoline, 

(47-) 2,5-dihydro-9-methyl- 10-methoxy-2,2 Atrimethyl-5-(l-methylcyclohexen-3-yl>lH- 
[l]benzopyrano[3,4-f]quinoiine, - 
10-methoxy-7-methyl-9-methyl-5-(3-propenyl)^ 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-5-(3-propenyl)-2,2 ,4-trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro- 10-chloro-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4~flquinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)ph^^ 

fjquinoline, 

2 % 5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 

methylcarbonyl)amin(Karbonyloxy)phenyl)-2 t 2,4-trimethyl-lH-[l]benzopyr 
fjquinoline, 

2 f 5-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4-trim 

[ 1 ]benzopyrano[3 ,4- fjquinoline, 
2,5-dihydro-10-methoxy-5-(3K2-hydroxyethy^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5K3-(2-methanesulfonylox 
[l]benzopyrano[3,4- fjquinoline, 
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2,5-dihydro-10-methoxy-5-(M2-methythioe 

[l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-10-methoxy-5-(3-(2-(N,N-d^ 

trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-(N,^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-cyclopropyl-2,2,^ 

fjquinoline, 

2,5-dihydn>-10-methoxy-5-ethenyl-2,2,4^ 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2 t 4-trimethyHH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-(2-phenyte^ 
fjquinoline, 

cis 2,5-dihydro- 10-methoxy-5-(2-phe^^^^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(2-methylpropenyl)-2,2,4-trimethyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(l^yclohexenyl)-^ 
fjquinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzo 
fjquinoline, 

2,5-dihydro- 10-cyano-5-(3-propenyl)-2,2,4-trimethyl- 1H-[1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-carboxy-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano 
fjquinoline, 

2,5-dihydro-10-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro-10-fonnyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3 1 4- 
fjquinoline, 

2,5-dihydro- 10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzop^ 
fjquinoline, 

2,5-dihydro-10-ethenyl-5-phenyl-2,2,4-trim 

2,5-dihydro-10-ethynyl-5-phenyi-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
methyl 2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-10- 
carboxylate, 
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2,5-dihydro-10-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-foimyl-5-phenyl-2,2 Atrimethyl- 1 H-[ l]benzopyrano[3 ,4-f]quinoline, 
2,5-dihydro- 10-(methoxymethyl)-5-phenyl-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3 f 4- 
f]quinoline» 

2,5-dihydro-10-ethenyl-5-oxo-2,2 t 4-trim^ 

5-(3-cyclohexenyl)-2,5-dihydro-l<>^to^^ 

fjquinoline, 

2,5-dihydro- 10-ethenyi-5-[l-met^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-5-(3-propenyl)- 10-methylthio-2,2 t 4-trimethyl- lH-[ l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-5-(3-propenyl)- 10-methylthio-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxyH^ 
[ 1 ] benzopyrano [ 3 , 4-f]quinoline, 

10-(difluoromethoxy)-2 t 5-dihydro-5-phenyl-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

10-(bromodifluoromethoxy)-2 f 5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 

[ l]benzopyrano[3,4-£]quinoline, 

10-(bn>modmuoromethoxy)-5-phenyl-2,2-dim^ 

chromeno[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-m^ 

[l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(5-methyUsoxazol-3-yi)methyidene-2^ 
lH-[ 1 ]benzopyrano [3,4-f]quinoline, 
10-methoxy-5-(3-methyUsoxazol-5-yl)methy^ 
lH-[l]benzopyrano[3,4-f]quinoline, 
10-methoxy-5-(4,5-diraethyl-l,3-oxazol-2-yl)meto^ 
trimethyl- 1H- [ 1 ]benzopyrano[3 t 4-f]quinoline, 
10-methoxy-5^6-chloropyridin-2-yl)methyiden^ 
[l]benzopyrano[3 t 4-f]quinoline, 

10-methoxy-5-(pyridin-2-yl)methyidene-2 t 5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 

[ l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(but-3-enylidene)-2,5-d^ 

[l]benzopyrano[3,4-f]quinoline. 
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10-methoxy-5-(l-roethylpropyUdene^ 

[ l]benzopyrano[3 Aflquinoline, 

10-methoxy-5-(l-butyUde^ 

[l]benzopyrano[3,4-flquinoline, 

2,5-dtoydro-10-methoxy-2,2 t 4-ri^^ 

fjquinazoline, 

2,5-dihydro-10-methoxy-2,2,4-t^ 
2,5-dihydro-10-methoxy-2 t 2-[spiro(te 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-2,2-[spiro^ 
2,5-dihydro- 10-methoxy-2,2-di^ 

2,5-dihydro- 10-methoxy-2,2,3 ,4-tetramethyl-5-allyl- lH-[ l]beiuopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-2,2-dimethyl-4-ethyl-5-aUyMH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 t 3-trimethyl-5-allyl- lH-[ l]benzopyrano[3,4.£]quinoline, 

Z-5-(benzyUdenyl)-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzyUdenyl)-9-hydroxy-^^ 
[l]benzopyrano[3,4-f]quinoline, 

Z^5-(3-fluorobenzylidenyl)-10-chloro-9-hydroxy-2,2,4-trimethyI-2,5-dihydro 
[l]benzopyrano[3,4-f]quinoline, 

Z- 10<hloro-9-hydroxy-5-(2-picolinyUdenyl)-2,2,4-trimethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinyUd^ 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)meihylidene-2,5-dihydro-5-phenyl-2,2,4- 
trirnethyl-lH-[l]benzopyrano[3,4-f)quinoline, 

9-hydroxy-10-methoxy-5-(3 f 4-dmuorophenyl)methylidene-2,5-dihydro-5-phenyl-2,2 1 4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 
(Z)9-hydroxy-10-methoxy-5-((4-fluoropte 
dihydro- tl]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy-10-methoxy-5-(t23-difluorophenyl]methylene)-2,2 f 4-trime 
dihydro-[l]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)- 10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5-dihydro- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

re/-(5S,3'R)-9-hydroxy-5-[l-me^ 

2 t 5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
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9-hydroxy-10-methoxy-5-ethyi-2,2,4-trm^ 
f]quinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy- 10-methoxy-2,2 ,4-trimethyl-5-allyl-lH- 

[ l]benzopyrano[3,4-f]quinoiine, 

2>dihydrcH9-(4-N,N-diethylamino^ 

propenyl)-lH-tl]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-9-(4-N-piperidino-4-oxo-but^ 

propenyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydi^9-(4-N-morpholino-4-oxo-butanoylo^ 

propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-NJ*-dimethylamm^ 

(S^-trifluorophenyO-lH-IlJbenzopyranop^-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-t^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(2-thienyl)- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-cyclopentyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 f 2,4-triraethyl-5-((2-fluorophenyl) 
[l]benzopyrano[3,4-f]quinoline, - 
2>dihydro-9-hydroxymethyl-10-methoxy-2,2,4-t^ 
fjquinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-( 1 -pentenyl)- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-methylcarboxyiate-10-meto 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-allenyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(cyclopenten.3-yl)-lH- 
[ l]benzopyrano[3 ,4- f]quinoline t 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(cyclohexen-3-yl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3*R) 2>dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[ llbenzopyranoP^-flquinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4-trimethyU5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline t 
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2,5-dihydro-9-hydroxy- 10-methoxy.2,2,4-trimethyl.5-(3(Z)-pentenyl) - 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydn>-9-hydtoxy-10-metho^ 

[ l]benzopyrano[3,4-f]quinoline, 

10-dmuoromethoxy-5-[[3-(m^^ 

[ 1 ]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-7-bromo-9-hydroxy- 10-chIoro-2,2,4-tiimethyl-5-aUyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl-5-(3-hydroxyphenyl)- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-methylthiomethoxy-l^ 

(methylthio)meihoxyphenyl)-lH-[l]benzopyrano[3Af|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2^ 

[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10n:hloro-5-(phenylme%^ 

[l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3Af]quinoUne, 

2,5-ctihydro-9-N,N-dimeftylcarba^ 

dimethylcarbamoyloxy]phenyO^^ 

2,5-dihydro-9-hydroxy-10-chloro-2,^^^^ 

Qquinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2,2 ,4-trimethyl-5-isopropyl- lH-[l]benzopyrano[3,4- 
f]quinoline 9 

9-hydroxy-10-methoxy-5-(phen^^ 
[l]benzopyrano[3,4-flquinoline, 
2,5-dihydro-9-hydroxy-10-ch^ 
flquinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2 t 4-trimethyi.5-(l - thiazol-2-yl)- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-irimethy l-5-(2-methylpropyl)- 1 H- 

[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxymethyl-10-chl^^^ 

fjquinoline, 

2,5-dihydro-9-hydroxy- 1 0-chloro-2 t 2,4-trimethyl-5-propyl- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline, 
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9-hydroxy- 10-methoxy-5-(P^ 
[ l]benzopyrano[3,4-f]quinoline, 
9-hydroxy-10^hloro-5-([2-pyridyl]m^ 
[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]- 10-methoxy-2,2,4- 
trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3,4-f]quinoline, 

reI-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yl]- lO-methoxy-2,2,4- 

trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2^^ 

[ l]benzopyrano[3,4-f]quinoline, 

(-)(5S3*S) 2,5-dihydro-9-hydroxy-l(>cU^ 

yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-chloro-2 t 2,4-trimethyl-5-(l-methylcyclohexen-3- 

y 1 )- lH-[ l]benzopyrano[3,4-f]quinoiine, 

(+) (5R,3*S) 2,5-dihydro-9-hydimy-10-chloro-2,2,4-^ 

y 1 )- 1 H-[ 1 ] benzopyrano [3 ,4-f]quinoline, 

(+)(5R3'R)2>dihydro-9-hydroxy-10-cM^^ 

y 1)- lH-[ l]benzopyrano[3,4-f]quinoline, 

(47.) 2>dihydro-9-(4~N,N-dimethylamino^-ox^^^ 

5-allyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-hydroxy- lO-chloro^^^trimethyl-S-cyclopentyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
2>dihydro-9K4-N,N-dimethylamino-4-oxo 
(l-methylethyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9K4-N t N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5 

2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9^4-NJ*-dimethylamino^ 

(2-thienyl)-lH-[l]benzopyrano[3,4-f]quinoline t 

2>dihydro-9-(4-N,N-dimethylami™^^ 

propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbo^ 

lH-2,5-dihydro [ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(3-acetamido-propanoyloxy)- 10-methoxy-2,2,4-trimethyl-5-allyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-chloro-2,2,^ 

f]quinoline, 
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9-hydroxy-10-methoxy-5-(phenylmethylene)-^^ 
[ 1 ] benzopyrano[3 ,4-f]qu inol ine, 
9-(dimethylaminothiocarbon^^^ 
dihydro- [l]benzopyrano[3 t 4-f]quinoline f 

(+/-) 2 t 5-dihydro-9-(N-carbamoyl-2-aminoacetoxy> 10-methoxy-2,2,4-trimethyl-5-aUyl- 

lH-[ l]benzopyrano[3,4-f]quinoIine, 

(+/-) 2^-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-me^ 

[l]benzopyrano[3,4-f]quinoline f 

(+/-) 2^-dihydro-9K4^xo*pentanoyloxy>10-methoxy-2 f 2 t 4-tri^ 
[ l]benzopyrano[3,4-f]quinoline, 
2 t 5-dihydro-9-hydroxy-10-chloro-2 f 2A 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylthiomethoxy- 10-raethoxy-2 t 2,4-trimethyl-5-aUyl- 1H- 

[ l]benzopyrano[3 f 4-f]quinoline t 

2,5-dihydro-9-(4-N,N-diethylamino-4-^^^ 

(2-propenyl)-lH-[l]benzopyrano[3 f 4-fIquinoline f 

2,5-dihydro-9-(4-N,N-dimethylam^ 

(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-piperidmo-4-ox^ 

propenyl)- 1 H-[ l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro-9-(4-N-moipholincH4^ 

propenyl)- lH-[ l]benzopyrano[3,4-f]quinoiine, 

02,5-dihydro-9-(4-N,N-dimethylamino^ 

5(S)-(3(S)- 1 -cyclopenten-3-y 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(alIylaminocarbonyl)oxy-5-(3-^^^ 

[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(cyclohexylaminocarbonyl)^ 

dihydrotl]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-thien^ 
flquinoline, and 

2 f 5-dihydro-9-hydroxy.l0-methoxy-2 t 2Atrimethyl-5-(4-(fluorophenyl)meihyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline. 
Detailed Description of The Invention 
Definition of Terms 

The term "alkanoyl" refers to an alkyl group attached to the parent molecular group 
through a carbonyl group. 
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The term "alkanoyloxy" refers to an alkanoyl group attached to the parent molecular 
group through an oxygen atom. 

The term "alkenyl" refers to a monovalent straight or branched chain group of two to 
twelve carbons derived from a hydrocarbon having at least one carbon-carbon double bond. 
5 The term "alkoxy" refers to an alkyl group attached to the parent molecular group 

through an oxygen atom. 

The term "alkoxycarbonyl" refers to an ester group, i.e. an alkoxy group attached to 
the parent molecular moiety through a carbonyl group. 

The term "alkyl" refers to a monovalent straight or branched chain group of one to 
10 twelve carbons derived from a saturated hydrocarbon. 

The term "alkylene" refers to a divalent straight or branched chain group of one to 
twelve carbons derived from an alkane. 

The term "alkynyl" refers to a monovalent straight or branched chain hydrocarbon of 
two to twelve carbons with at least one carbon-carbon triple bond. 
15 The term "alkynylene" refers to a divalent straight or branched chain group of two to 

twelve carbons derived from an alkyne. 
The term "amino refers to -NH2. 

The term "aryl" refers to a mono- or bicyclic carbocyclic ring system having one or 
two aromatic rings. The aryl group can also be fused to a cyclohexane, cyclohexene, 
20 cyclopentane or cyclopentene ring. - 
The term "carboxy" refers to -CO2H. 

The term "cycioalkenyl" refers to a monovalent group derived from a cyclic or 
bicyclic hydrocarbon of three to twelve carbons that has at least one carbon-carbon double 
bond. 

25 The term "cycloalkyl" refers to a monovalent group three to twelve carbons derived 

from a saturated cyclic or bicyclic hydrocarbon. 
The term "halo" refers to F, CI, Br, or L 

The term "heterocycle" represents a represents a 4-, 5-, 6- or 7-membered ring 
containing one, two or three heteroatoms independently selected from the group consisting 

30 of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to two double 
bonds and the 6- and 7-membered rings have zero to three double bonds. The term 
"heterocycle" also includes bicyclic, tricyclic and tetracyclic groups in which any of the 
above heterocyclic rings is fused to one or two rings independendy selected from an aryl 
ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a cyclopentene ring or 

35 another monocyclic heterocyclic ring. Heterocycles include acridinyl, benzimidazolyl, 

benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryi, 
dihydroindolyl, dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl. 
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imidazolidinyl, imidazolinyl, imidazolyi, indolyl, isoquinolyl, isothiazolidinyl, isothiazolyl, 
isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, piperazinyl, 
piperidinyl, pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazolinyl, pyridazinyl, pyridyl, 
pyrimidinyl t pyrimidyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinolinyl, quinoxaloyl, 
tetrahydrofuryl, tetrahydroisoquinolyl, tetrahydroquinolyl, tetrazolyl, thiadiazolyl, 
thiazolidinyl, thiazolyi, thienyl, thiomorpholinyl, triazolyl, and the like. 

Heterocyclics also include bridged bicyclic groups where a monocyclic heterocyclic 
group is bridged by an alkylene group such as 



-C(0> and -(C(R")2)v where R M is hydrogen or alkyl of one to four carbons, and v is 1- 
3. These heterocycles include 1,3-benzodioxolyl, 1,4-benzodioxanyl, and the like. 

The term "heterocycloalkyr as used herein, refers to a non-aromatic, partially 
unsaturated or fully saturated 4- to 8-membered ring having from one or two heteroatoms 
independently selected from oxygen, sulfur and nitrogen, in which the nitrogen and sulfur 
heteroatoms can optionally be oxidized and the nitrogen heteroatom can optionally be 
quaternized. 

The term M N-protected amino" refers to groups intended to protect an amino group 
against undersirable reactions during synthetic procedures. Commonly used N-protecting 
groups are disclosed in Greene, "Protective Groups In Organic Synthesis," (John Wiley & 
Sons, New York (1981)). Preferred N-protecting groups are formyl, acetyl, benzoyl, 
pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc), and 
benzyloxycarbonyl (Cbz). 

The term "O-protected carboxy" refers to a carboxylic acid protecting ester or amide 
group typically employed to block or protect the carboxylic acid functionality while the 
reactions involving other functional sites of the compound are performed. Carboxy 
protecting groups are disclosed in Greene, "Protective Groups in Organic Synthesis" 
(1981). Additionally, a carboxy protecting group can be used as a prodrug whereby the 
carboxy protecting group can be readily cleaved in vivo , for example by enzymatic 
hydrolysis, to release the biologically active parent Such carboxy protecting groups are 
well known to those skilled in the art, having been extensively used in the protection of 




• , H , and the like. 

Heterocyclics also include compounds of the formula 




where X* is selected from -CH2-, -CH 2 0- and -O-, and Y* is selected from 
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carboxyl groups in the penicillin and cephalosporin fields as described in U.S. Pat No. 
3,840,556 and 3 ,7 19,667. 

The term "oxo" refers to (=0). 

The term "pharmaceutically acceptable prodrugs" represents those prodrugs of the 
5 compounds of the present invention which are, within the scope of sound medical 

judgement, suitable for use in contact with the tissues of humans and lower animals with 
undue toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use, as well as the zwitterionic forms, 
where possible, of the compounds of the invention. 

10 The term "prodrug" represents compounds which are rapidly transformed in vivo to 

the parent compound of the above formula, for example, by hydrolysis in blood. A 
thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon 

15 Press, 1987, both of which are incorporated herein by reference. 

The term "pharmaceutically acceptable salt" represents those salts which are, within 
the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and lower animals without undue toxicity, irritation, allergic response and the like, 
and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts 

20 are well known in the art . For example, S. M. Berge, et aL describe pharmaceutically 

acceptable salts in detail in 7. Pharmaceutical Sciences, 1977, 66:1 - 19 . The salts can be 
prepared in situ during the final isolation and purification of the compounds of the 
invention, or separately by reacting the free base function with a suitable organic acid. 
Representative acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, 

25 benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphersulfonate, 
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, 
glucoheptonate, glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, 
hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl 
sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, 

30 nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, 

phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, 
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or alkaline 
earth metal salts include sodium, lithium, potassium, calcium, magnesium, and the like, as 
well as nontoxic ammonium, quaternary ammonium, and amine cations, including, but not 

35 limited to ammonium, tetramethylammonium, tetraethylammonium, methylamine, 
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. 
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Compounds of the present invention can exist as stereoisomers where asymmetric or 
chiral centers are present. These compounds are designated by the symbols "R" or "S," 
depending on the configuration of substitiuents around the chiral carbon atom. The present 
invention contemplates various stereoisomers and mixtures thereof. Stereoisomers include 
enantiomers and diastereomers, and equal mixtures of enantiomers are designated (± ). 
Individual stereoisomers of compounds of the present invention can be prepared 
synthetically from commercially available starting materials which contain asymmetric or 
chiral centers or by preparation of racemic mixtures followed by resolution well-known to 
those of ordinary skill in the art. These methods of resolution are exemplified by (1) 
attachment of a mixture of enantiomers to a chiral auxiliary, separation of the resulting 
mixture of diastereomers by recrystallization or chromatography and liberation of the 
optically pure product from the auxiliary or (2) direct separation of the mixture of 
enantiomers on chiral chromatographic columns. 

Geometric isomers can also exist in the compounds of the present invention. The 
present invention contemplates the various geometric isomers and mixtures thereof resulting 
from the arrangement of substituents around a carbon-carbon double bond or arrangement 
of substituents around a ring. Substituents around a carbon-carbon double bond are 
designated as being in the Z or E configuration where the term "Z" represents substituents 
on the same side of the carbon-carbon double bond and the term "E" represents substituents 
on opposite sides of the carbon-carbon double bond. The arrangement of substituents 
around a ring are designated as cis or trans where the term "cis" represents substituents on 
the same side of the plane of the ring and the term "trans" represents subsdtuents on 
opposite sides of the plane of the ring. Mixtures of compounds where the substitutients are 
disposed on both the same and opposite sides of plane of the ring are designated cis/trans. 

Methods for Radioligand BindinP Studies with Hu m an Oliicnmrticoid and Pmp esternnR 

Receptor Cvtosnl 

The procedure described in Anal. Biochem. 1970, 37, 244-252, hereby incorporated 
by reference, was used. Briefly, cytosol preparations of human glucocorticoid receptor-oc 
[GRX] isoform and human progesterone receptor-A [PRA] isoform were obtained from 
Ligand Pharmaceuticals (San Diego, CA). Both receptor cDNAs were cloned into 
baculovirus expression vectors and expressed in insect SF21 cells. [ 3 H]-dexamethasone 
(Dex, specific activity 82-86 Ci/mmole) and [ 3 H] -progesterone (Prog, specific activity 97- 
102 Ci/mmol) were purchased from Amersham Life Sciences (Arlington Heights. IL). 
Glass fiber type C multiscreen MAFC NOB plates were from Millipore ( Burlington, MA). 
Hydroxyapatide Bio-Gel HTP gel was from Bio-Rad Laboratories (Hercules. CA). 
Tris(hydroxymethyl)aminomethane (Tris), ethylenediaminetetraacetic acid (EDTA), 
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glycerol, dithiothreitol (DTT) and sodium moylybdate were obtained from Sigma Chemicals 
(St Louis, MO). Microscint-20 scintillation fluid was from Packard Instrument (Meriden, 
CD. 

Stock solutions (32 mM) of compounds were prepared in dimethylsulfoxide 
5 (DMSO), and 50X solutions of test compounds were prepared from the 32 mM solution 
with a 50:50 mixture of DMSO/ethanol. The SOX solution was then diluted with binding 
buffer that contained 10 mM Tri-HCl, 1.5 mM EDTA, 10% glycerol, 1 mM DTT, 20 mM 
sodium molybdate, pH 7.5 @ 4°C. 1% DMSO/ethanol was present in the binding assay. 

GRX and PRA binding reactions were performed in Millipore Multiscreen plates. 
10 For GR binding assays, [ 3 H]-Dex (-35,000 dpm (-0.9 nM)), GRX cytosol (-35 \ig 
protein), test compounds and binding buffer were mixed in a total volume of 200 jxL and 
incubated at 4 °C overnight in a plate shaker. Specific binding was defined as the difference 
between binding of [ 3 H]Dex in the absence and in the presence of ljiM unlabelled Dex. 

For PR binding assays, [ 3 H]Prog (-36,000 dpm (-0.8 nM)), PRA cytosol (-40 \ig 
15 protein), test compounds and binding buffer were mixed in a total volume of 200 (iL and 
incubated at 4 °C at overnight in a plate shaker. Specific binding was defined as the 
difference between binding of [ 3 H]Prog in the absence and in the presence of 3 jiM 
unlabelled Prog. 

After an overnight incubation, 50 ^lL of hydroxyapatite (25 % weight/volume) slurry 
20 were added to each well and plates were incubated for 10 min at °C in a plate shaker. Rates 
were suctioned with a Millipore vacuum manifold and each well was rinsed with 300 jxL of 
ice-cold binding buffer. A 250 |iL aliquot of Packard Microscint-20 was added to each well 
and the wells were shaken at room temperature for 20 minutes. The amount of radioactivity 
was determined with a Packard TopCount plate reader. 

25 

Determination of Inhibition Constant (Ki) 

The concentration of test compounds that inhibited 50% of specific binding (IC50) 
was determined from a Hill analysis of the competitive binding experiments. The Ki of test 
compounds was determined using the Cheng-Prusoff equation Ki =ICso /(l+[L*]/[KiJ) 
30 where L* is the concentration of radioligand and Kl is the dissociation constant of the 
radioligand determined from saturation analysis. For GRX, K L was -1.5 nM, and for 
PRA, Kl was -4.5 nM. The inhibitory potencies of compounds of this invention and their 
selectivity for GR and PR receptors are shown in Table 1. 

35 Table 1 
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The present invention also provides pharmaceutical compositions which comprise 
compounds of the present invention formulated together with one or more non-toxic 
pharmaceutically acceptable carriers. The pharmaceutical compositions may be specially 
formulated for oral administration in solid or liquid form, for parenteral injection, or for 

5 rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally, rec tally, parenterally , intracisternally, intravaginally, 
intraperitoneal^, topically (as by powders, ointments, or drops), bucally, or as an oral or 
nasal spray. The term "parenteral" administration refers to modes of administration which 

10 include intravenous, intramuscular, intraperitoneal, intr asternal, subcutaneous and 
intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile injectable 

15 solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, 
vegetable oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper 
fluidity can be maintained, for example, by the use of coating materials such as lecithin, by 

20 the maintenance of the required particle size in the case of dispersions, and by the use of 
surfactants. Conversely, reduced particle size may maintain biological activity. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 

25 agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also 
be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 

30 absorption of the drug from subcutaneous or intramuscular injection. This may be 
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accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is accomplished 
by dissolving or suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of 
drug to polymer and the nature of the particular polymer employed, the rate of drug release 
can be controlled- Examples of other biodegradable polymers include poly(orthoesters) and 
poly(anhydrides) Depot injectable formulations are also prepared by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the fonn of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 
medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granules. In such solid dosage forms, the active compound is mixed with at least one 
inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium 
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, 
alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) humectants such as 
glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca 
starch, alginic acid, certain silicates, and sodium carbonate, e) solution retarding agents 
such as paraffin, 0 absorption accelerators such as quaternary ammonium compounds, g) 
wetting agents such as, for example, cetyl alcohol and glycerol monostearate, h) absorbents 
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures 
thereof. In the case of capsules, tablets and pills, the dosage form may also comprise 
buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known in 
the pharmaceutical formulating art. They may optionally contain opacifying agents and can 
also be of a composition that they release the active ingredient(s) only, or preferentially, in a 
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certain part of the intestinal tract, optionally, in a delayed manner. Examples of embedding 
compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

5 Liquid dosage forms for oral administration include pharmaceutically acceptable 

emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 
compounds, the liquid dosage forms may contain inert diluents commonly used in the art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 

10 benzoate, propylene glycol, 1,3-butylene glycol dimethyl formamide, oils (in particular, 
cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol, 
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such as 
15 wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
agents. 

Suspensions, in addition to the active compounds, may contain suspending agents 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 

20 tragacanth, and mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of this invention with suitable non-irritating 
excipients or earners such as cocoa butter, polyethylene glycol or a suppository wax which 
are solid at room temperature but liquid at body temperature and therefore melt in the rectum 

25 or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 

30 acceptable and metabolizable lipid capable of forming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients, and the like. The preferred lipids are the 
phospholipids and the phosphatidyl cholines (lecithins), both natural and synthetic. 

Methods to form liposomes are known in the art See, for example, Prescott, Ed., 

35 Methods in Cell Biology . Volume XIV, Academic Press, New York, N.Y. 0976), p. 33 et 
seq. 
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Dosage forms for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers, 
or propellants which may be required. Opmalmic formulations, eye ointments, powders 
and solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a particular patient, compositions, 
and mode of administration. The selected dosage level will depend upon the activity of the 
particular compound, the route of administration, the severity of the condition being treated, 
and the condition and prior medical history of the patient being treated. However, it is 
within the skill of the art to start doses of the compound at levels lower than required for to 
achieve the desired therapeutic effect and to gradually increase the dosage until the desired 
effect is achieved. 

Generally dosage levels of about 1 to about 50, more preferably of about 5 to about 
20 mg of active compound per kilogram of body weight per day are administered orally to a 
mammalian patient If desired, the effective daily dose may be divided into multiple doses 
for purposes of administration, e.g. two to four separate doses per day. 

Abbreviations 

Abbreviations that have been used in the descriptions of the scheme and the 
examples that follow are: BF 3 OEt 2 for boron trifluoride diethyl ether complex; DMF for 
N,N-dimethyIformamide, DMSO for dimethylsulfoxide; and THF for tetrahydrofuran. 

Synthetic Mprhr^ 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic schemes which illustrate the methods by which the 
compounds of the invention can be prepared. 

Syntheses of the compounds of the present invention are described in Schemes 

1-21. 



-63- 



WO 99/41256 PCT/US99/03127 

Scheme 1 




As exemplified in Scheme 1, resorcinol dimethyl ether was metaUated with a strong 
base such as n- or sec-butyllithium, treated with a trialkoxyborate such as trimethyl- or 
5 triisopropylborate and hydrolyzed with acid such as 2M HC1 to provide boronic-acid 1 A. 
Treatment of 1 A with methyl 5-nitro-2-bromobenzoate in the presence of a palladium 
catalyst such as tetrakis(triphenylphosphine)palladium(0) or dichlorobis(triphenylphos- 
phine)palladium (II) provided biphenyl IB. Demethylation of IB was accomplished with 
reagents such as BBr3, to provide hydroxylactone 1C, which was treated with alkylating 

10 agents such as methyl iodide to provide ID. Conversion of ID to amine IE was 

accomplished using hydrogen gas and a palladium catalyst such as 10% palladium on 
carbon. IE was converted to quinoline IF by a Skraup ring annulation reaction. 
Introduction of functionalization at the C-5 position of IF to provide 1 was achieved 
through addition of organometallic reagents such as phenyllithium to the C-5 carbonyl to 

15 provide 1G, followed by deoxygenation with Lewis acids such as BF3*OEt3 and reducing 
agents such as triethylsilane to provide 1. 
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Scheme 2 




A more preferred route to compounds of this invention is exemplified in Scheme 2. 
IF was converted to methyl acetal 2B, via hemiacetal 2A, using a two-step procedure 
5 comprising conversion of IF to 2A with reagents such as diisobutylalurainum hydride in an 
aprodc solvent such as dichloromethane followed by acid-catalyzed acetal formation with 
acids such as p-toluenesulfonic acid monohydrate and alcohols such as methanol to provide 
2B. 2B was treated with nucleophiles such as allyltrimethylsilane in the presence of a 
Lewis _acid such as boron trifluoride diethyl etherate to form C-5 allyl analogs such as 
10 Example 2. The Lewis acid/methyl acetal complex was also condensed with 

organomagnesium chlorides, bromides or iodides to provide compounds of this invention 
such as Example 11. 
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Scheme 3 




3: R=NHMe 
4: R=C0 2 Me 
5: R=CH=CH 2 
6: R=CsCH 



As exemplified in Scheme 3, the C-10 position of 1C was subjected the same 
reduction/Skraup conditions described in Scheme 1 to afford hydroxyquinoline 3B. 3B was 
5 converted to triflate derivative 3C with reagents such as trifluoromethanesulfonic anhydride 
then derivatized at the C-5 position as described in schemes 1 and 2 to provide analogs such 
as 3D. The functionalized C-10 triflates were used in coupling reactions mediated by 
palladium catalysts for animations, carbonylations, Stille couplings and modified 
Sonagashira reactions and provided aminomethyl, carbomethoxy, vinyl and acetylenic 
10 derivatives of 3D such as the C-5 allyl-substituted examples 3, 4, 5, and 6, respectively. 



-66- 



WO 99/41256 



PCT/US99/03127 



Scheme 4 




3B: R=OH 
7A: R=OTBS 
8A: R=OCF 2 H 




8: R=OCF 2 H 

As shown in Scheme 4, treatment of 3B with tert-butyl dimethylsilyl (TBS) ether 
and a base such as imidazole, triethylamine or diisopropylethylamine and functionalization 
of the C-5 position as described in schemes 1-3 provided silane 7B. Removal of the silane 
group with reagents such as tetra n-butylammonium fluoride in THF, to provide phenol 7, 
and treatment with R-X or RC(0)X, where R is an alkyl group and X is a leaving group 
such as halogen, provided alkoxy and carboxy compounds such as examples 9 and 10. 
Halo alkoxy analogs were prepared from 3B by nucleophillic displacement using a 
polyhalogenated alkylating agent such as CF2HCI to provide 8 A followed by 
functionalization at the C-5 position of 8A, as described in Schemes 1-3, to provide 8. 
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Scheme 5 




MOM 



1F 



12A 





12B: R=H 

12C: R=C(0)CH 3 



12: R=C(0)CH 3 
13: R=H 



14: R=CH 2 SMe 
15: R=C(Q)NMe 2 



As exemplified in Scheme 5, IF was treated with lithiated, Oprotected phenol 
reagents* such as 3-(methoxymethoxy)phenyllithium, to provide 12 A. The protecting group 
5 was cleaved in acidic media, such as methanolic or aqueous HC1, to provide diol 12B which 
was converted to phenyl acetates 12C with reagents such as acetyl chloride and base such as 
pyridine, triethylamine or diisopropylethylamine. The tertiary alcohol was then reduced as 
described in Scheme 1, and the acetate group of Example 12 was removed to provide 
Example 13. Example 13 was alkylated or acylated as described in Scheme 4 to provide 
10 examples 14 and 15. 
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Scheme 6 




As shown in Scheme 6, functionality in the meta position of the phenyl ring in the 
C-5 position was introduced using meta-halophenyl analogs such as Example 11, prepared 
5 as described in Scheme 2. StiUe or Suzuki couplings or aminations with palladium catalysts 
such as [14-bis(diphenylph(>sphino)ferrocene]dichloropalladium(II) or 
tetrakis(triphenylphosphine)palladium(0) in the presence of ligands such as 
tributylstannylfuran or morpholine provided carbon- or nitrogen-bound groups in the meta 
position of the aromatic ring at the C-5 position as exemplified in examples 16 and 17, 
10 respectively. 
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Scheme 7 

R 




As shown in Scheme 7, IF was treated with magnesium halides, preferably 
bromides, to provide an intermediate hemiketal which was treated with acid catalysts such as 
5 para-toluenesulfonic acid, methanesulfonic acid or aqueous hydrochloric acid to provide 
optionally substituted analogs such as 18 as mixtures of E and Z isomers. 

The chemistry shown in Scheme 1 was found to be general. Thus, a variety of 
tetracyclic cores could be prepared from an assortment of substituted anisoles via their 
corresponding boronic acids according to Scheme 8. 

10 

Scheme 8 




Scheme 8 shows the applicability of the chemistry described in Scheme 1 and 
Examples 1-131 to the synthesis of new cores with substituents other than alkoxy at the C- 

15 10 position. Ortho metallation of substituted anisoles with a strong base such as n- or sec- 
butyllithium, followed by sequential treatment with a trialkoxy borate such as trimethyl- or 
triisopropylborate and hydrolysis with acid, as described in Scheme 1, provided the 
appropriately substituted boronic acids which were then elaborated to compounds of 
Formula I using chemistry described above. Further elaboration of the ring to provide 

20 Cores 1-17 is described below. 
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Examples of novel tetracyclic cores prepared using the chemistry described in 
Scheme 8 are shown below. 



Corel Core 2 H Core 3** 



Core 4 Core5 Core6 H 



Scheme Q 




H H 
Corel Core 7 

Further derivatization of Core 1 using methods well-known in the art provide 
additional tetracyclic coumarins for subsequent elaboration at the C-5 position, as shown in 
Scheme 9. For example, selective alkylation of the C-10 hydroxyl of Core 1 with alkylating 
agents (e.g., methyl iodide) and base, such as potassium carbonate, provided Core 7. 
Selective derivitization of Core 1 at the C-7 position with halogenating agents such as 
bromine or N-bromosuccinimide provided the compound of Formula I precursor Core 8. 
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Example IF 



Scheme ID 



Br 




Br 




Br 
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OMe 



Core 9 





OMe^k^N-^ 


OMe Vs^jsj- 


H 


H N 


H 




Core 10 


Core 11 



H H 



Core 12:R = Me 
Core 13:R = C(0)Me 
Core 14:R = CH=CH 2 



Core 15 




10 



15 



Scheme 10 shows additional selective bromination chemistry. Regiochemical 
bromination of Example IF, as directed by the C- 10 methoxy group and choice of 
brominating agent, provided Cores 9, 10, and 11. These brominated rings were further 
derivatized at the brominated position(s) by transition metal-catalyzed introduction of a 
variety of functional groups. _ 



Core 2 




Core 17 

R = lower acyl 
R = lower alkyl 



As shown in Scheme 11, cores bearing phenolic hydroxyl functionality were either 
dehydroxylated (as shown for Core 2), acetylated, or alkylated by transformations well- 
known in the art See Larock, "Comprehensive Organic Transformations. A Guide to 
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Functional Group Preparations," VCH Publishers, New York (1989), hereby incorporated 
by reference. 



Example 2B 



Scheme \2 
OTBS 




OCH 3 li N ^, r ^ OCH 3 »l N ^k Kj ^^ 6CH3I 
H 

Example 148 Example 149 Example 150 

Scheme 12 shows the introduction of the substituted cyclohexenyl group by Lewis 
acid catalyzed addition of the tert-butyldimethylsilyl-protected enol ether to the C-5 position 
of Example 2B. Once introduced, the diastereomers and rearrangement products were 
separated, and the alkoxycarbonyl group was optionally reduced to a hydroxyalkyl group. 

Scheme \\ 




H 

Example 147 Examples 171, 172 and 173 

As shown in Scheme 13, the vinylic bromide group of compounds such as Example 
147 were further derivatized at the brominated position(s) to provide a number of R 19 
substituents by transition metal-catalyzed introduction of a variety of functional groups such 
as those described in Scheme 10. 
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Scheme 14 




Example 177 Example 178 

As shown in Scheme 14, Mitsunobu introduction of phthalimide to Example 69 and 
removal of the imide group with hydrazine provided alkylamino Example 177 which was 
further derivatized to Example 178 by treatment with di(tert-butyl)dicarbonate. 



Scheme 15 



Example 44 




Example 179 X^ONCCHsk (Example 182) 

Xi=CH 2 OCH 3 (Example 183) 

As shown in Scheme 15, elaboration of the C-5 nitrile of Example 44 to the a,|5- 

unsaturated ester Example 179 followed by selective reduction of the alkoxycarbonyl group 

to the alkeneyl alcohol (Xi is H) provided precursors for carbamates and methoxymethyl 

ethers Examples 182 and 183, respectively. 
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Scheme 16 



Example 46 




Example 185 Example 186 




Example 187 Example 194 Example 195 




Example 200 

As shown in Scheme 16, conversion of ester Example 46 to its Weinreb amide 
derivative Example 185 and subsequent reduction to aldehyde Example 186 provided 
5 precursors for alkene Examples 187, 194, 195, and 200 by treatment of the aldehydes with 
a number of commercially available Wittig of Horner-Wadsworth-Emmons reagents. 
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Scheme 17 




L J Example 213: X=N; Y*Z=C 

Example 214: Y=N; X,Z=C 
Example 215: Z=N;X,Y=C 

As shown in Scheme 17, Example IF was converted to a ring-opened aldehyde 
using a two-step sequence involving treatment with a reducing agent such as 
diisobutylaluminum hydride in an aprotic solvent such as dichloromethane followed by 
treatment with a silylating reagent such as rerf-butyldimethyisilyl chloride in the presence of 
a base such as potassium terr-butoxide. Addition of organolithium reagents such as 
Uthiopyridines to the aldehyde produced benzylic alcohols (R=pyridyl) which could then be 
converted to analogs such as Examples 213-215 using a two-step sequence comprising 
removal of the silicon group with reagents such as tetrabutylammonium fluoride and 
subsequent cyclization using reagent combinations such as triethylphosphine and 1,1'- 
(azodicarbonyl)dipiperidine. 
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Scheme 18 




Example 335: X^-OCH^ Example R=H 

Example 337: X t =H Example X^ R=Me 

As shown in Scheme 18, Example 7 was converted to the triflate derivative with 
reagents such as trifluoromethanesulfonic anhydride, then derivatized at the C-10 position 
using the methods described in Scheme 3. Reduction of Example 335 with reagents such as 
diisobutylaluminum hydride provided Example 336. Treatment of Example 336 with 
oxidizing reagents such as tetrapropylammonium perruthenate afforded Example 337. 
Alkylation of Example 336 could be accomplished with reagents such as iodomethane in the 
presence of a base such as potassium bis(trimethylsilyl)amide to provide analogs such as 
Example 338. 
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Scheme 19 




Example 340: R=H 
Example 341: R=Me 

As shown in Scheme 19, triflate 3C was also converted to a C-10 vinyl derivative 
Example 339 and subsequently to its methyl acetal using the methods described in Schemes 
5 3 and 2, respectively. The acetal was treated with nucleophiles such as 3- 

(trimethylsilyl)cyclohexene or 3-(dimethylphenylsUyl)-3-methylcyclohexene in the presence 
of a Lewis acid such as boron trifluoride etherate to provide analogs such as Examples 340 
and 341, respectively. 
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Scheme 20 




Example343 



Introduction of sulfur at C-10 position of Example 3B is shown in Scheme 20. 
Example 3B was treated with reagents such as dimethylcarbamoyl chloride to give a 
thionocarbamate which underwent thermal rearrangement to provide the sulfur-carbon bond 
at C-10. The allyl group at C-5 was introduced as described in Scheme 2. Hydrolysis with 
a strong base such as potassium hydroxide and alkylation of sulfur with electrophiles such 
as iodomethane in the presence of a base such as cesium carbonate provided analogs bearing 
thioalkoxy functionality at C-10, such as Example 343. 
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Scheme 21 




Example 322 Example 323 



A route to make Examples 320-323 is shown in Scheme 21. Example 2B was 
treated with nucleophiles such as tributylvinyltin in the presence of Lewis acids such as 
5 boron trifluoride diethyl etherate to provide Example 320 which was then coupled with aryl 
halides such as iodobenzene in the presence of catalysts such as palladium (II) acetate to 
provide trans isomer Example 321. The Lewis acid/methyl acetal complex was also 
condensed with tributylphenylacetylenyltin to provide Example 322 which was then partially 
hydrogenated in the presence of catalysts such as palladium on BaSQ* to provide cis isomer 
10 Example 323. 

It is understood from the proceeding schemes and the following examples that the 
substituents Ri, R2, R3, R4» R5* R6. Rl6> Riff. Rl7. Rl8. Rl8'» Y, R2, and L 2 can be 
determined by selection of the appropriate commercially available or known starting 
materials (e.g., substituted methoxybenzenes) or introduced synthetically by known 

15 chemical methods such as those disclosed in Larock, "Comprehensive Organic 

Transformations. A Guide to Functional Group Preparations," VCH Publishers, New York 
(1989), hereby incorporated by reference. 

Also, it will be appreciated by one skilled in the art that selective protection and 
deprotection steps depending on the nature of Rj, R2, R3. R4» Rs* R6» R 16. Rl6'. R 17. Rl8> 

20 Ri8'» Y, R2, and L2 can be carried out in varying order or number of steps to successfully 
complete the synthetic sequences. Commonly used protecting groups are disclosed in 
Greene, "Protective Groups In Organic Synthesis," John Wiley & Sons, New York (1981), 
hereby incorporated by reference. 
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Example 1 

4 -flomnnlinftlH. 

nibcnzopyranoH^flqvii^liing 
Example 1A 

A solution of 1,3-dimethoxybenzene (33.2 g, 240 mmol) in hexanes (20 mL) at 
-20 °C was treated sequentially with n-butyllithium (100 mL of a 2.4 M solution in hexanes, 
240 mmol) and N^NJ^'J^-tetramethylethylenediamine (1.81 mL, 12 mmol), stirred at 23 
°C for 1.5 hours, cooled to -78 °C, treated with triisopropylborate (60.9 mL, 264 mmol) in 
diethyl ether (60 mL) over 1 J hours with additional diethyl ether (150 mL) added to 
maintain stirring, stirred at 23 °C for 2 hours, poured into ice (150 mL) and 3M HC1 (150 
mL), and extracted with ethyl acetate. The extract was dried (Na2SC>4), filtered, and 
concentrated, during which a white solid precipitated from solution. The solid was collected 
by filtration and washed with hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 200 (M+NH4)+. 

Example IB 

A mixture of Example 1 A, methyl 5-nitro-2-bromobenzoate (25.8 g, 99.2 mmol), 
(21.7 g, 119 mmol), cesium carbonate (97.1 g, 298 mmol), and dichlorobis- 
(triphenylphosphine)palladium(II) (3.5 g, 5.0 mmol) in DMF (300 mL) was stirred for 24 
hours at 80 °C, cooled to 23 °C, treated with water (600 mL), and extracted with ethyl 
acetate (800 mL). The extract was dried (Na2S04) and concentrated, during which a light 
yellow solid precipitated from solution. The mixture was placed in a freezer (-20 °C) for 2 
hours then filtered to provide the desired compound. 
MS (DCI/NH3) m/z 318 (M+H)+ and 335 (M+NH4)+ 

Example 1C 

A solution of Example IB (1 1.1 g, 35.1 mmol) in dichloromethane (60 mL) at -78 
°C was treated with boron tribromide (25.0 g, 99.8 mmol),warmed to 23 °C for 1 hour, 
recooled to -78 °C, and treated with methanol (100 mL). The mixture was warmed to 0 °C, 
and the precipitate was collected by filtration and recrystallized from methanol to provide the 
desired compound. 
MS (DCI/NH3) m/z 275 (M+NH4)+. 

Example ID 
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A mixture of Example 1C (10.7 g, 41.6 mmol) and CS2CO3 (20.0 g, 61.4 mmol) in 
DMF (130 mL) at 23 °C was treated dropwise with methyl iodide (22.8 g, 161 mmol), 
stirred for 4 hours, treated with water, and extracted with 1:1 ethyl acetate/hexane. The 
extract was concentrated, and the resulting solid was filtered, washed with water (100 mL), 
5 and dried under vacuum to provide the desired compound. 
MS (DCI/NH3) m/z 289 (M+NH4> + . 

Example IE 

A suspension of Example ID (11.2 g, 41.3 mmol) in dioxane (400 mL) at 23 °C 
10 was treated with 10% palladium on carbon (580 mg), heated at 65° C, treated with 

hydrogen, stirred under atmospheric pressure for 60 hours, filtered through powdered sea 
shells (Celite®) while hot, and concentrated during which a precipitate formed. The product 
was filtered and dried under vacuum to provide the desired compound. Concentration of the 
mother liquor to half of its original volume afforded a second crop of desired compound. 
15 MS (DCI/NH3) m/z 242 (M+H)+ and 259 (M+NHL0+. 

Example IF 

A solution of Example IE (4.0 g, 16.6 mmol) and iodine (1.7 g, 6.64 mmol) in 
acetone (380 mL) in a 1L sealed ACE glass high pressure vessel at 105 °C was stirred for 48 
20 hours, cooled to room temperature, and concentrated. The residue was purified by flash 
chromatography on silica gel with 0 to 12% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 322 (M+H)+ 

25 Example IQ 

A solution of Example IF (1.02 g, 3.18 mmol) in THF (20 mL) at -78 °C was 
treated with a solution of phenyllithium (10.9 mL, 19.6 mmol) in cyclohexanes/diethyl 
ether, warmed to -50 °C, stirred for 2 hours, treated with saturated NH4CI, warmed to 25 
°C, and extracted with ethyl acetate The extract was dried (Na2S04), filtered, and 

30 concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + . 

Example I 

35 2.5-dihvdro-10-methoxy-2.24-trim 

[ 1 1bep?ppyranpr3.4-flquinp)ipg 
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A solution of Example 1G (0.67 g. 1.67 mmol) in dichloromethane (30 mL) at -78 
°C was treated with triethylsilane (2.91 g, 25.05 mmol) and BF 3 OEt 2 (0.95 g, 6.68 mmol), 
warmed to room temperature, stirred for 16 hours, and treated with saturated NaHC03. 
The organic layer was dried (Na 2 SC>4). filtered, and concentrated. The residue was purified 
5 by flash chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, 1H). 7.19 (m, 5H), 6.9 (dd, 1H), 6.76 (s, 
1H), 6.69 (dd, 1H), 6.55 (d. 1H), 6.43 (d, 1H), 6.2 (s, 1H), 5.38 (s, 1H). 3.8 (s, 3H), 
10 1.83 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C26H25NO2: C, 81.42; H, 6.58; N, 3.65. Found C, 81.28; H, 6.30; N, 
3.47. 

Example 2 

15 2.5-dihYdro-10-methoxv-2.?.4-trimpjhvi.s.r2-prnppnviv iH-rnh ff n 7 n rV r anf> H4- 

aamnpJins 

Example 2A 

A solution of Example IF (6.65 g, 20.69 mmol) in dichloromethane (500 mL) at -78 
20 °C was treated dropwise with 1M diisobutylaluminum hydride in hexanes (47.6 mL, 47.6 
mmol), stirred for 2 hours, treated sequentially with saturated aqueous sodium potassium 
tartrate (300 mL) and ethyl acetate (600 mL), and stirred vigorously for 4 hours. The 
extract was washed with brine, dried (Na 2 SC>4), filtered, and concentrated to provide the 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OH)+. 

Example 2B 

A solution of Example 2A (4.20 g, 12.99 mmol) in methanol (150 mL) at0° C was 
treated with p-toluenesulfonic acid-H 2 0 (1.2 g, 20 wt %), stirred for 30 minutes, stirred at 
room temperature for 1 hour, cooled to 0 °C for 30 minutes, and filtered. The solid was 
rinsed with hexanes and dried under vacuum to provide the desired compound. The filtrate 
was poured into saturated NaHCC>3 and extracted with ethyl acetate. The extract was 
washed with brine, dried (Na 2 S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-20% ethyl acetate/hexanes to provide additional 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OCH 3 )+. 
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Example 2 

7 ^ih vHm- 1 n-m e thox v -2/?.4-trim e thv1-S-f2-nrnnenv1)- 1 H-f 1 1ben7,oimanor3 . 4- 

flqiiinoline 

A solution of Example 2B (2.50 g, 7.41 mmol) in dichloromethane (225 mL) was 
treated with allyltrimethylsilane (4.0 mL, 25.2 mmol), cooled to - 78 °C, treated dropwise 
with BF3-OEt2 (3.1 mL, 25.2 mmol), stirred for 15 minutes at -78 °C, warmed to 0 °C for 
30 minutes, treated with saturated NaHC03, and extracted with ethyl acetate. The extract 
was washed with brine, dried (MgSCv*), filtered, and concentrated. The residue was 
purified by flash chromatography on silica gel with 5-20% ethyl acetate/hexanes to provide 
the desired compound. 
MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR (300 MHz, DMSOde) 5 7.96 (d, 1H), 7.07 (t. 1H). 6.71 (d, 1H), 6.60 (d, 1H), 
6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 
3.89. 

Kxamnle 3 Claim 

7 S-riihvrirn-2.2.4.N-tetram prhv1-.S-f2-pT^p^nvn-1 H-ri 1hen7,onvranor3.4- 

flqiiinolin-10-amine 

Example 3A 

A solution of Example 1C was processed as in Example IE to provide the desired 
compound. 

MS (DCI/NH3) m/z 227 (M+H)+. 

F.xample 3B 

A solution of Example 3A was processed according to the procedure in Example IF 
to provide the desired compound. 
MS (DCI/NH3) m/z 308 (M+H)+. 

Example 3C 

A solution of Example 3B (1.38 g, 4.49 mmol), triethylamine (1.92 mL, 13.77 
mmol) and 4-dimethylaminopyridine (100 mg) in dichloromethane (50 mL) at -78°C, was 
treated dropwise with trifluoromethanesulfonic anhydride (1.39 g, 4.94 mmol), stirred 30 
minutes at -78° C, warmed slowly to room temperature over 1.5 hours, poured into 
saturated NH4CI, and extracted with ethyl acetate. The extract was washed with water, dried 
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(MgSCU), filtered, and concentrated. The residue was purified by flash chromatography on 
silica gel with 10% ethyl acetate/hexahes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H) + . 

Example 3D 

Example 3C was processed according to the procedures in examples 2A, 2B and 2 
to provide the desired compound. 
MS (DCI/NH3) m/z 466 (M+H)+ 

Example 3 
2.5-dihvdro-2.2.4.N-tetrame^ 

flquinolin-10-amjpf* 

A solution of Example 3D (0.165 g, 0.36 mmol), palladium(II) acetate (0.0016 g, 
0.007 mmol), (S)-(-)-2,2 , -bis(phenylphosphino)-l,l l -binapthyl (0.0055, 0.008 mmol), 
sodium tert-butoxide (0.051 g, 0.53 mmol), methylamine (0.44 mL of a 2.0M solution in 
THF, 0.88 mmol) in toluene (0.5 mL) was heated at 90 °C for 4 hours in a sealed ACE- 
glass high pressure vessel, cooled to 0 °C, diluted with ethyl acetate (5 mL), and washed 
with 0.5M HCL The organic extract was dried (Na2S04), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-12% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) m/z 347 (M+H)+; 

*H NMR (300 MHz, DMSO-d*) 8 7.83 (d, 1H), 6.94 (dd, 1H), 6.62 (d, 1H), 6.28 (dd, 
1H), 6.25 (dd, 1H), 6.05 (d, 1H), 5.86-5.74 (m, 2H), 5.67 (dd, 1H), 5.45 (s, 1H), 5.40 
(q, 1H), 5.03 (dd, 1H), 4.98 (dd, 1H), 2.72 (d, 3H), 2.16 (s, 3H), 1.17, (s, 3H), 1.15 (s, 
3H); 

HRMS m/z calcd for C23H26N2O: 346.2045 (M+H) + . Found: 346.2049. 

Example.4 

methyl 2,5'dihvdro-2.2.4-trimethvl-5-(2-p ronenvn-lH>rnhen7npvr a nnn A- 

flQuinoline-10-carhoxvlfltp 
A solution of Example 3D (263 mg, 0.565 mmol), triethylamine (0.10 mL, 0.717 
mmol), l,3-bis(diphenylphosphino)propane (26 mg, 0.063 mmol) and DMSO (1.5 mL) in 
methanol (8 mL) was treated with palladium acetate (12.7 mg, 0.056 mmol), saturated with 
carbon monoxide, stirred under carbon monoxide (1 atm) for 20 minutes, heated at 65 °C 
for 3 hours, cooled, diluted with ethyl acetate (100 mL), and filtered. The filtrate was 
washed with brine, dried (MgSOa), filtered, and concentrated. The residue was purified by 



-85- 



WO 99/41256 



PCT/US99/03127 



flash chromatography on silica gel with 5-10% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 376 (M+H)+; 

*H NMR 5 7.19 (m, 2H), 7.03 (dd, 1H), 6.78 (d, 1H), 6.60 (d, 1H), 6.30 (m, 1H), 5.85 
5 (m, 2H), 5.46 (m, 1H), 5.05 (dm, 1H), 4.98 (dm, 1H), 3.77 (s, 3H), 2.30 (m, 2H), 2.19 
(d, 3H), 1.21 (s, 3H), 1.15 (s, 3H); 

HRMS m/z calcd for C24H25NO3: 375.1834 (M+H) + . Found: 375.1841. 

Example 5 

10 10^thRnvl-2.5-dihvdro-2.2.^ 

fjquinoline 

A solution of Example 3D (103 mg, 0.221 mmol) and (l,3-bis(diphenylphosphino)- 
ferrocene)palladium (II) chloride-dichloromethane (22 mg, 0.027 mmol) in 1 -me thy 1-2- 
pyrrolidinone (2 mL) was treated with vinyl tributylstannane (0.1 10 mL, 1 19 mg, 0.376 

15 mmol), heated at 65 °C for 24 hours, cooled to room temperature, treated with saturated KF, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgSC>4). 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 344 (M+H)+; 

20 *H NMR 5 7.22 (d, 1H), 7.15 (m, 2H), 6.99 (dd, 1H), 6.83 (dd, 1H), 6.63 (d, 1H), 6.23 
(m, 1H), 5.87 (ddm, 1H), 5.73 (dd, 1H), 5.76 (dd, 1H), 5.47 (m, 1H), 5.33 (dd, 1H), 
5.03 (dd, 1H), 4.98 (dm, 1H), 3.77 (s, 3H), 2.44 (m, 1H), 2.28 (m, 1H), 2.18 (d, 3H), 
1.21 (s, 3H), 1.15 (s, 3H); 

HRMS m/z calcd for C24H26NO: 344.2014 (M+H)+. Found: 344.201 1 

25 

Example 6 

1 0-ethvnvl-2.5-dihydro- 1 0-methoxv-2.24-trimeth vl-5-(2-p ropenvn- 1H- 

rnben2ppyranor3,4-flqwiinoUne 

30 Example 6A 

A solution of Example 3D (25 mg, 0.054 mmol), tetra-n-butylammonium iodide (40 
mg, 0.108 mmol), bis(triphenylphosphine)palladium chloride (7.0 mg, 0.010 mmol), 
copper(I) iodide (3.8 mg, 0.020 mmol) and triethylamine (0.15 mL, 0.717 mmol) in DMF 
(0.75 mL) was treated with trimethylsilylacetylene (174 mg, 1.76 mmol), heated at 55 °C 

35 for 3 hours, diluted with ethyl acetate (20 mL), and filtered. The filtrate was washed with 
saturated NH4CI, and the aqueous layer was extracted with ethyl acetate. The combined 
extracts were dried (MgSCXO, filtered, and concentrated. The residue was applied to a 10 x 
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20 cm, 0.25 mm silica gel TLC plate and eluted twice with 10% ethyl acetate/hexane. 
Extraction of the silica gel with ethyl acetate provided the desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.36 (d. 1H), 7.07 (m. 2H). 6.90 (dd, 1H), 6.60 (d, 
5 1H), 6.34 (m, 1H), 5.80 (m, 2H). 5.46 (m. 1H). 5.04 (dm, 1H), 4.97 (dm, 1H), 2.35 (m, 
1H), 2.26 (m. 1H). 2.17 (d, 3H), 1.18 (s, 3H), 1.17 (s, 3H). 0.26 (s. 9H). 

Examplft 6 

l Q-ethvnvl-2..5-dihvdro-? ? 4-trimi»thvi-s-o.- nm n ft nvn. m .rnh ft n7-n pV r ain H 4- 

10 flauinnlinft 

A solution of Example 6A in THF (2.5 mL) was treated sequentially with glacial 
acetic acid (0.005 mL) and 1M tetra-n-butylammonium fluoride in THF (0.050 mL, 0.050 
mmol), stirred at room temperature for 18 hours, and purified according to the procedure in 
Example 6A to provide the desired compound. 
15 MS (DCI/NH3) m/z 342 (M+H)+; 

1H NMR (300 MHz, DMSO-d6)S 8.27 (dd, 1H), 7.15 (t, 1H), 7.07 (d, 1H), 6.91 (dm, 
1H), 6.62 (d, 1H), 6.34 (m, 1H), 5.80 (m, 1H), 5.46 (m, 1H), 5.03 (dm, 1H). 4.98 (dm, 
1H), 4.41 (s, 1H), 2.44 (ra, 2H), 2.17 (s, 3H), 1.18 (s, 6H); 
HRMS calcd m/z for C24H23NO: 341.1780 (M+H)+. Found: 341.1788. 

Example 7 

2 . 5-dihvdro-2.2.4-trimethvl-5-Dhenvl-iH-rnh ft n7n P yr a n on.4-n n ,iinoiin-if)-^ 

Example 7A 

A solution of Example 3B (569 mg, 1.85 mmol) in DMF (8 mL) at 23 °C was 
treated sequentially with imidazole (379 mg, 5.55 mmol) and t-butyldimethylsilyl chloride 
(418 mg, 2.78 mmol), stirred for 3 hours, poured into water, and extracted with 2:1 
hexane/ethyl acetate (22 mL). The extract was washed with water and brine, dried 
(Na 2 S0 4 ). filtered, and concentrated. The residue was purified by flash chromatography on 
silica gel with 25% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 422 (M+H)+. 

Example. 7R 

Example 7A was processed as in examples 1G and lto provide the desired 
compound. 

Example 7 
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3.S-dihvdro-2.2.4-trime^ 
A solution of Example 7B (0.90 g, 1.87 mmol) in THF (12 mL) at 0 °C was treated 
with 1M tetra-n-butylammonium fluoride in THF (3.37 mL, 3.37 mmol), warmed to 23 °C 
with over 1 hour, treated with water, and extracted with ethyl acetate. The extract was 
5 washed with brine, dried (Na2SC>4X filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-30% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 370 (M+H)+; 

*H NMR (300 MHz, DMSO-da) 8 9.63 (s, 1H), 9.16 (d, 1H), 7.13-7.24 (m, 5H), 6.74 
10 (s, 1H), 6.70 (d,lH), 6.8 (d,lH), 6.39 (dd, 1H), 6.26 (dd, 1H), 6.11 (d, 1H), 5.37 (s, 
1H), 1.85 (d, 3H), 1.22 (s, 3H), 1.11 (s t 3H); 

HRMS calcd m/z for C25H23NO2: 369.1729 (M+H) + . Found 369.1736. 

Example 8 
f 1 Ibenzopynmof 3 Aflqvrinoline 
Example 8A 

A solution of Example 3B (1 . 1 1 g, 3.6 mmol) in DMF (10 mL) at 0 °C was treated 
20 sequentially with sodium t-butoxide (0.38 g, 3.6 mmol) and bromodifluoromethane (10 
mL), stirred at 0 °C for 6 hours, warmed to room temperature for 1 hour, treated with 
saturated NaHCC>3, and extracted with ethyl acetate. The extract was dried (Na2SC>4), 
filtered and concentrated. The residue was purified by flash chromatography on silica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
25 MS (DCI/NH3) m/z 436 (M+H)+ 

Example 8 

1fVrdifluoromethoxv>-2.5-dihvdro-2.2.4-trimethvK5-(2>propenvn-lH- 

[ 1 ]benzQpyraPQf3.4>flquinpUne 
30 Example 8 A was processed as in examples 2B and 2 to provide the desired 

compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.75 (d, 1H), 7.20 (t, 1H), 7.15 (t, 1H), 6.83 (dd, 
1H), 6.81 (dd, 1H), 6.63 (d, 1H), 6.28 (s, 1H), 5.89-5.75 (m, 2H), 5.46 (s, 1H), 5.04 
35 (dd, 1H), 4.96 (dd, 1H), 2.48-2.40 (m, 1H), 2.29-2.20 (m, 1H), 2.18 (s, 3H), 1.17 (s, 
6H); 

HRMS calcd for C23H23F2NO2: 383.1697 (M+H)+ Found 383.1693. 
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Example 9 

10-ethPXY-2,5-dihvri^^ 

flquinoline 

5 

Example 9A 

A solution of Example 3B (28 mg, .09 mmol) in DMF (1.0 mL) at 0 °C was treated 
with sodium hydride (2.4 mg of a 60% dispersion in mineral oil, 0.01 mmol), stirred for 1 
hour, treated with ethyl bromide (20 mg, .182 mmol), stirred for 30 minutes at room 
10 temperature, treated with saturated NaHCQj. and extracted with ethyl acetate. The extract 
was dried (Na2SC>4), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

15 Example? 

10-eth0XV-2.S-dihvdro>2.2.4.trimethvI-5.phftn vl.lH-rnbenzQ P vrannn.4- 

flquinoline 

Example 9 A was processed as in examples 1G and 1 to provide the desired 
compound. 
20 MS (DCI/NH3) m/z 398 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.09 (d, 1H), 7.20-7.15 (m, 5H), 6.78 (dd, 2H), 6.77 
(s, 1H), 6.69 (d, 1H), 6.53 (dd, 1H), 6.43 (dd, 1H), 6.18 (d, 1H), 5.39 (d, 1H), 3.99- 
4.06 (m, 1H), 1.85 (d, 3H), 1.38 (t, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C27H27NO2: 397.2042 (M+H) + . Found 397.2034. 

25 

Example 10 

2.5-dihvdro-2,2.4-trimethvl-5-phenvl-lH-rilhenzop vranor3.4-flquinoline-lQ^ol 

acetate (ester) 

A solution of Example 7 (20 mg, 0.05 mmol) in pyridine (1 mL) at 0 °C was treated 
30 with acetic anhydride (0. 1 mL, 1.05 mmol), sdrred at room temperature 14 hours, and 
concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.62 (d, 1H), 7.21-7.16 (m, 5H), 6.93 (t, 1H), 6.77 (s, 
35 1H), 6.73 (d, IH), 6.65 (dd, 1H), 6.62 (dd, 1H), 6.32 (s, 1H), 5.37 (s, 1H), 2.30 (s, 
3H), 1.79 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

HRMS calcd m/z for C27H25NO3: 41 1.1834 (M+H)+. Found: 41 1.1842. 
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Example 1 1 

5-n-bromo-5-methylphenvlV2.5^ 

fllbenzopyranor3.4>f1quinoline 
5 A solution of Example 2B and (0.520 g, 1.S4 mmol) in dichloromethane (SO mL) 

was cooled to -10 °C, treated dropwise with BF3«OEt2 (0.57 mL, 4.62 mmol), stirred for 
30 minutes at -10 °C, treated dropwise with a 0.49 M solution of 3-bromo5- 
methylphenylmagnesium bromide in diethyl ether (12.6 mL), stirred for 15 minutes, treated 
with saturated NaHC<>3, and extracted with ethyl acetate. The extract was washed with 
10 brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

lH NMR (300 MHz, DMSO-de) 8 8.02 (d, 1H), 7.22 (s, 1H), 7.03 (br d,lH), 6.95 (t, 
1H), 6.74 (s, 1H), 6.71 (d, 1H), 6.59 (d, 1H). 6.50 (d, 1H), 6.26 (d, 1H), 5.42 (s, 1H), 
15 4.04 (s, 1H). 3.80 (s, 3H). 2.18 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); 
HRMS m/z calculated for C27H26NC>2Br: 475.1 147 (M+H)+. Found 475.1 143. 

Example 12 

3-f2.5-dihvdro- 10-methoxv-2.2.4-trimethvl 1 H-f 1 Ibenzopvranof 3.4-flquinolin-5- 
20 ynphenol.acetate (ester) 

Example 12A 

A solution of 3-methoxymethoxyphenyl bromide (10.85 g, 50.00 mmol) in THF 
(300 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexane, 20 mL), warmed to 

25 -30 °C, recooled to -78 °C, treated with Example IF, wanned to -50 °C, quenched with 

saturated NH4CI, wanned to ambient temperature, decanted, and concentrated. The residue 
was treated with water and extracted with ethyl acetate. The extract was washed with water 
and brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 20-25% ethyl acetate/hexanes to provide the desired 

30 compound. 

MS (DCI/NH3) m/z 460 (M+H)+. 

Example 12B 

A solution of Example 12A (2.30 g, 5.00 mmol) in methanol (10 mL) was treated 
35 with HCl-saturated methanol (50 mL), stirred for 18 hours, poured into 1:1 ethyl 

acetate/saturated NH4CI, and extracted with ethyl acetate. The extract was washed with 
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water and brine, dried (Na2S04), filtered, and concentrated to provide the desired 
compound. 

MS (DCI/NH3) m/z 416 (M+H)+. 

Example 12C 

A solution of Example 12B (2.45 g, 5.89 mmol) and pyridine (2.33 g, 29.4 mmol) 
in THF (100 mL) was treated with acetyl chloride (0.51 g, 6.48 mmol), stirred for 4 hours, 
allowed to settle, decanted, and concentrated. The residue was treated with saturated 
NaHC03 and extracted with ethyl acetate. The extract was washed with water and brine, 
dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25-33% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 458 (M+H)+. 

Example 12 

3-(2.5-dihvdro-10-methoxv-2.2.4-trimfithv1-1H- rnhen7.npvranor3.4-flquinn1in.S. 

vr>phenol.acetate festert 
Example 12C was processed as in Example 1 to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H) + ; 

*H NMR (300 MHz, DMSO-cfc) 5 8.01 (d, 1H), 7.26 (t, 1H), 7.07 (d, 1H), 6.98-6.90 (m, 
2H), 6.85 (s, 1H), 6.77 (s, 1H). 6.71 (d, 1H), 6.58 (d. 1H), 6.46 (dd, 1H), 6.23 (s, 1H), 
5.40 (s, 1H), 3.79 (s, 3H), 2.19 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H); 
Anal, calcd for C28H27NO4O.25H2O: C, 75.40; H, 6.21; N, 3.14. Found: C, 75.76; H, 
6.21; N, 2.84. 

Example 13 
3-(2.5-dihvdrp-l^methPxv-2.2.4-trim^^ 

A solution of Example 12 (0.81 g, 1.84 mmol) in THF (20 raL) and methanol (20 
mL) was treated with K2CO3 ( 2.00 g, 14.5 mmol) in water (6 mL), stin-ed for 12 hours, 
quenched with saturated NH4CI, decanted, concentrated, treated with saturated NaHCC>3, 
and extracted with ethyl acetate. The extract was washed with water and brine, dried 
(Na2S04), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.26 (s, 1H), 8.00 (d, 1H), 7.00 (t, 1H), 6.92 (t, 1H), 
6.71-6.66 (m, 2H), 6.63 (d, 1H), 6.58-6.51 (m, 3H), 6.44 (dd, 1H), 6.15 (s, 1H), 5.38 
(s, 1H), 3.80 (s, 3H), 1.88 (s, 3H). 1.24 (s, 3H), 1.15 (s, 3H); 
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Anal, calcd for C26H25NO3: C, 78.17; H. 6.30; N, 3.50. Found: C; 77.82; H, 6.42; N, 
3.26. 



Example 14 

5 2 S-ftihvdro- 1 0-methoxv-2.2.4-trimethvl-5-rr3-( methvlthiotmethoxvlnhenvn- 1 H- 

rnhen70pvrannf3.4-flquinoline 
A solution of Example 13 (420 mg, 1 .05 mmol) in DMF (40 mL) at 0 °C was treated 
with NaH (50 mg, 2.10 mmol) portionwise over 5 minutes, stirred for 10 minutes, treated 
with chloromethyl methyl sulfide (152 mg, 1.58 mmol), warmed to room temperature, 
10 treated with saturated NH4CI, and extracted with ethyl acetate. The extract was washed 
sequentially with 1M NaOH and brine, dried (Na2SC>4), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-17% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) m/z 460 (M+H)+; 
15 l H NMR (300 MHz, DMSO-de) 8 8.01 (d, 1H), 7.14 (t, 1H). 6.92 (t, 1H), 6.83-6.68 (m, 
5H), 6.56 (d, 1H), 6.47 (d, 1H), 6.21 (s, 1H), 5.40 (s, 1H), 5.13 (s, 2H), 3.80 (s, 3H), 
2.09 (s, 3H), 1.97 (s 3H), 1.24 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H29NO3S O.5H2O: C, 71.76; H, 6.45; N, 2.98. Found: C, 71.93; H, 
6.61; N, 2.68. 

20 

Example 15 

n-r2S^ihvdro-10-methoxv-2.2.4-trimet hv1-lH-rnhenzopvranor3.4-flouinolin-5- 

yttphenvn dimethvlcarbamate 
Example 13 and N,N-dimethylcarbamoyl chloride were processed as in Example 14 
25 to provide the desired compound. 
MS (DCI/NH3) m/z 471 (M+H)+; 

lH NMR (300 MHz, DMSO-de) 8 8.01 (d, 1H), 7.22 (t, 1H). 7.05 (d, 1H), 6.93 (t, 2H), 
6.83 (s, 1H), 6.77 (s, 1H). 6.71 (d, 1H), 6.57 (d, 1H), 6.48 (d, 1H), 6.23 (d, 1H), 5.40 
(s, 1H). 3.80 (s. 3H), 2.97 (s, 3H), 2.85 (s, 3H), 1.86 (s, 3H), 1.24 (s, 3H), 1.14 (s, 
30 3H); 

Anal, calcd for C29H30N2O4: C. 74.02; H, 6.42; N, 5.95. Found: C, 74.05; H, 6.36; N, 
5.86. 

Example 16 

35 S-r3-f2-furanvn-5-methvlph pnvn-2S-dihvdro-10-methoxv-2.2.4-trimethvl- 

1 H-mhp.n7opvrnnnr3.4-f1ouinoline 
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A solution of Example 1 1 (0.253 g, 0.531 mmol) in l-memyl-2-pyrrohdinone (25 
mL) was deoxygenated with nitrogen, treated with 2-(tributylstannyl)furan (0.33 mL, 1.06 
mmol), [1,1 '-bis(diphenylphosphino)ferrocene3dichloropalladium(n) dichloromethane 
complex (0.045 g, 0.005 mmol), heated to 85 °C for 13 hours, cooled to room temperature, 
diluted with ethyl acetate and saturated KF, stirred for 3 hours, and extracted with ethyl 
acetate. The extract was washed with brine, dried (MgSQO, filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-10% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) mix 464 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.02 (d. 1H), 7.67 (m. 1H), 7.31 (d, 2H), 6.92 (t, 1H), 

6.92 (s, 1H). 6.75 (m, 2H), 6.72 (d, 1H), 6.57-6.50 (m, 3H), 6.23 (m, 1H), 5.41 (s, 

1H), 3.78 (s, 3H), 2.20 (s, 3H), 1.89 (s, 3H), 1.24 (s, 3H), 1.17 (s, 3H); 

Anal, calcd for C31H29NO3: C, 80.32; H, 6.31; N, 3.02. Found: C, 80.08; H, 6.25; N, 

2.83. 

Example 17 
2.5-dihvdro-10-methoxv-2.?..4-rrimemv^ 

lH-rnbenznnvranor3.4-nqninr.1inft 
A solution of Example 1 1 (0.055 g, 0.115 mmol) in toluene (5 mL) was treated 
sequentially with bis(dibenzylideneacetone)palladium(0) (0.007 g, 0.012mmol), (S)-(-)- 
bis(di£henylphospino)-l,l'-binaphthyl (0.022 g, 0.035 mmol), morpholine (15nL, 0.173 
mmol), and sodium tert-butoxide (0.028 g, 0.289 mmol), stirred at 85 °C for 4 hours, 
cooled to room temperature, diluted with ethyl acetate and water, and filtered through 
powdered sea shells (Celite®). The extract was washed with brine, dried (Na2SC>4), 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 10-33% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 483 (M+H)+; 

1H NMR (300 MHz, DMSO-dg) 5 7.97 (d, 1H), 6.93 (t, 1H), 6.68 (m, 2H), 6.54-6.60 
(m, 3H), 6.49 (d, 1H), 6.40 (s, 1H), 6.18 (br s, 1H), 5.40 (s, 1H), 3.78 (s, 3H). 3.65 
(m, 4H), 2.91 (m, 4H), 2.09 (s, 3H), 1.89 (s, 3H), 1.21 (s, 3H). 1.16 (s, 3H); 
Anal, calcd for C31H34N2O3 O.25H2O: C. 76.44; H, 7.14; N, 5.75. Found: C, 76.61; H, 
7.35; N, 5.47. 

Example 18 

2.5-dihvdro-10-methoxv-2.2.4-trimethv1.S-fphenvlmethvle.ne.V 
lH-rilhenzonvranon.4-nqinnf>linp 
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A solution of Example IF (0.100 g, 0.31 mmol) in THF (5 mL) at -78 °C was 
treated with a solution of benzylmagnesium bromide (10 mL of 0.44 M solution in ether, 
4.4 mmol) dropwise over 10 minutes, warmed to room temperature, stirred for 14 hours, 
treated with saturated NH4CI, and extracted with ethyl acetate. The extract was dried 
5 (Na2S04) and concentrated. The residue was dissolved in dichloromethane (10 mL), 

treated with p-toluenesulfonic acid-H20 (0.059 g, 0.31 mmol), stirred for 14 hours at room 
temperature, treated with 2% NaOH (10 mL), and extracted with ethyl acetate. The residue 
was purified by flash chromatography on silica gel with 10% ethyl acetate/hexanes to 
provide the desired compound as a mixture of regioisomers. The regioisomers were 
10 separated by HPLC (Microsorb, 5% acetone/hexanes) but rapidly interconverted at room 
temperature to a 1:1 regioisomeric mixture. 
MS (DCI/NH3) m/z 396 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.12 (d, 1H), 7.16-7.03 (m, 5H), 6.80-6.66 
(m, 4H), 6.45 (s, 1H), 6.34 (s, 1H), 5.0 (s, 1H), 3.90 (s, 3H), 1.84 (s, 3H), 1.20 (s, 
15 3H), 0.91 (s, 3H); isomer 2: 8 8.23 (d, 1H), 7.70 (d. 2H), 7.37 (t, 2H), 7.22 (m, 1H), 
7.03-7.16 (m, 3H), 6.86 (d, 1H), 6.55 (s, 1H), 5.53 (s, 1H), 5.45 (s, 1H), 3.90 (s, 3H), 
1.97 (s. 3H), 1.25 (s, 6H); 

HRMS calcd m/z for C27H25NO2: 395.1885 (M+H)+. Found: 395.1884. 
20 Example 19 

5-n.5-dich1orophenvn-2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl-lH- 
T 1 lbenzopyranor3 .4-flquinoline 
Example IF and 3,5-dichlorophenyl magnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
25 MS (DCI/NH3) m/z 452 (M+H) + ; 

*H NMR (300 MHz, DMSO) 8 8.10 (d, 1H), 7.51 (t, Hz, 1H), 7.19 (d, 2H), 7.03 (dd, 
1H), 6.87 (s, 1H), 6.80 (d, 1H), 6.67 (d, 1H), 6.59 (d, 1H), 6.36 (s, 1H), 5.50 (s, 1H), 
3.87 (s, 3H), 1.93 (s, 3H), 1.29 (s, 3H), 1.22 (s, 3H); 

13C NMR (75 MHz, DMSO) 156.1, 151.1, 145.6, 143.8, 133.8, 133.8, 133.5, 128.1, 
30 127.6, 127.3, 127.2, 127.1, 126.7, 126.7, 117.8, 116.9, 114.1. 113.4, 110.2, 105.9, 
73.3, 55.6. 49.7, 29.2, 28.5, 23.2; 

HRMS calcd for C26H23NO2CI2: 45 1 . 1 106 (M+H)+. Found 45 1 . 1 1 13. 

Example 20 

35 5-butvl-2.5-dihvdro-10-m ethoxv-2.2.4-trimethvl-lH-mhen7opvranor3.4- 

flquinolinc 
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Example IF and n-butyllithium were processed as in examples 1G and 1 to provide 
the desired compound. 
MS (DCI/NH3) m/z 364 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 7.94 (d, 1H). 7.06 (dd.lH), 6.68 (dd, 1H), 6.58 (d, 

1H), 6.54 (dd, 1H), 6.08 (s, 1H), 5.67 (m, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.15 (s, 3H), 

1.68 (m, 1H), 1.41-1.22 (m, 5H), 1.17 (s, 3H), 1.14 (s, 3H), 0.78 (t, 3H); 

Anal, calcd for C 2 4H 2 9N02:C, 79.30; H, 8.04; N, 3.85. Found C, 79.10; H, 8.14; N, 

3.72. 

Example 21 

2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl-5-n-ftriflunmTne.th v nph e nvn- 1 H- 

fl lhen*npyranr>r3.4-flquinnlinFi 
Example IF and 3-trifluoromethylphenyl-magnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 452 (M+H)+; 

1H NMR (300 MHz, DMSO-dg) 5 8.03 (d, 1H), 7.55 (m, 1H), 7.47 (m, 3H). 6.93 (dd, 
1H), 6.88 (s, 1H), 6.73 (d. 1H), 6.58 (d, 1H). 6.48 (d, 1H), 6.29 (s, 1H), 5.43 (s, 1H), 
3.79 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.17 (s, 3H); 

Anal, calcd for C 2 7H24F3N0 2 : C, 71.82; H, 5.35; N, 3.10. Found: C, 71.73; H, 5.44; N, 
3.05. 

Example 22 

2.5-dihvdro- 10-methoxv-5-f4-methoxvnhenvn-2.2.4-t ri methvl-1 H- 
rilhenznpvrannH.4-nqiiinn1mft 
Example 2B and anisole were processed as in Example 2C to provide the desired 
compound. 

MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.00 (d, 1H), 7.04 (d, 2H), 6.90 (dd, 1H), 6.78 (dd, 
2H), 6.70 (dd, 2H), 6.60 (dd, 1H), 6.41 (dd, 1H), 6.18 (s, 1H), 5.37 (s, 1H), 3.79 (s, 
3H), 3.65 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H). 1.13 (s, 3H); 
HRMS calcd m/z for C27H27NO3: 413.1991 (M+H)+. Found: 413.1987. 

Example 23 

5-(3-ChlorODhenvn-2.5-dihvdro-10-methoxv-2.2.4.trimethv1-1H - rilhen7npvrannn.4- 

flquinoline 

Example IF and 3-chlorophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
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MS (DCI/NH3) m/z 418 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d. 1H), 7.23-7.12 (m, 4H), 6.90 (dd, 1H), 6.77 
(s, 1H). 6.70 (d, 1H), 6.55 (dd, 1H), 6.44 (dd, 1H), 6.18 (d, 1H). 5.38 (s, 1H), 3.79 (s, 
3H). 1.84 (s, 3H), 1.22 (s, 3H), 1.15 (s, 3H); 
5 HRMS calcd m/z for C26H24NO2CI: 417. 1496 (M+H)+. Found: 417. 1490. 

Examnle24 

2 , S-Hihyrim- 1 n-mp thoTv-2.2.4-trimethv1-5-n-methv1nhenvn- 1 H-f nbenyonvranof 3,4- 

nouinoline 

10 Example IF and 3-methylphenylmagnesium bromide were processed as in examples 

1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 8 7.94 (d, 1H), 7.01-6.91 (m, 4H), 6.84 (dd, 1H), 6.66 
(s, 1H), 6.62 (d, 1H), 6.48 (dd, 1H), 6.38 (dd, 1H), 6.11 (d, 1H). 5.31 (d, 1H), 3.72 (s, 
15 3H), 2.10 (s, 3H), 1.78 (d, 3H), 1.15 (s, 3H). 1.09 (s, 3H); 

Anal, calcd for C28H27NO2: C, 81.58; H, 6.85; N, 3.52. Found: C, 81.23; H, 7.18; N, 
3.36. 

Example 25 

20 (* -H l S-dihvdm-1 n.itiethox v-2.2.4-trimeHiv1-S- T .henv1-1 H-f 1 1henzonvrano- 

r3.4-flquinoline 

Enantiomer of Example 1. 
Spectral data are identical to Example 1. 
[a] D = + 85.1; 

25 Retention time = 1 1.68 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 

Example 26 

30 fA-V2.5-dihvdrn-10-methoxv-2.2.4-trime thv1-5-phenvl-1H-rnhenzonvranof3.4- 

flqwinptine 

Enantiomer of Example 1. Spectral data are identical to Example 1. 
[a] D = - 84.9; 

Retention time = 15.27 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
35 Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 
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Example 27 

5-f3.5-dimPthvlnhenvlV2.S-dihvdrn. 1 n.methnxv-2 2 ,4-trimp.thvl. 
lH-rnhen/onvranon.4-fl«jiiinn1infl 
Example IF (0.052 g, 0. 162 ramol) in THF (5 mL) was cooled to 0 °C, treated 
dropwise with 0.38 M 3.5-dimethylphenyl magnesium bromide in dimethylether (4.4 mL, 
1.68 mmol), wanned to room temperature, stirred for 14 hours, partitioned between 
saturated NH4CI and ethyl acetate, and extracted with ethyl acetate. The extract was washed 
with brine, dried (MgSCU), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with a gradient from 10-25% ethyl acetate/hexanes to provide 
the desired lactol. 

The lactol (0.043 g, 0.101 mmol) was dissolved in dichloromethane (7 mL), treated 
with triethylsilane (0.16 mL, 1.01 mmol), cooled to 0 °C, treated with BF3-OEt2 (0.12 mL, 
1.01 mmol), warmed to room temperature, stirred for 19 hours, and treated with NaHC03, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgSC>4), and 
concentrated. The residue was purified by flash chromatography on silica gel with 5-10% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.00 (d, 1H), 6.92 (t, 1H). 6.78 (m, 3H), 6.70 (d, 1H), 

6.69 (s, 1H), 6.56 (dd, 1H), 6.47 (dd, 1H). 6.19 (d, 1H), 5.39 (s, 1H), 3.79 (s, 3H), 
2.11 (s, 6H), 1.85 (s, 3H), 1.22 (s. 3H), 1.15 (s, 3H); 

AnaL calcd for C28H29NO2: C, 81.72; H, 7.10; N, 3.40. Found: C, 81.59; H, 7.54; N, 
3.16. 

Example 28 

5-f4-chlnrOPhenvl)-2.5-dihvdro- 1 0-mBthoxv-2.2.4-tri m ethvl- 1 H-rHhenzopvrannn.4- 

flquinoline 

Example IF and 4-chlorophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 418 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.24 (q, 4H), 6.92 (t, 1H), 6.76 (s, 1H), 

6.70 (d, 1H), 6.57 (d, 1H), 6.43 (d, 1H), 6.24 (br s, 1H), 5.20 (br s, 1H), 3.79 (s, 3H), 
1.83 (s, 3H), 1.24 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C26H24NO2CI: C, 74.72; H, 5.79; N, 3.35. Found: C. 74.73; H, 5.68; N, 
3.29. 

Example 29 

5-(3.4-dimPthv1phenvl)-2.5-dihvdro-10-methoxv-2.2.4-trimp.thvi. 
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1H-f n ^nyon -imnnf? 4-flT" nnline 
Example IF and 3,4-dimethylphenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 

, ^SmS * «• » ™. 6.94 (, .H). 6.82 «, m l» * « 
6 67 tf. 1H). "3 (d. .H), 6.42 (d, .H), 6.17 <s. .H). 5.37 (s. 1H). 3.78 (s. 3H>, 2.08 

7.25; N, 2.98. 

F.Tfnmpls 30 

s f | n mrm- n - ^^in-n^v 2 2 ^m-m^r^mw\^ - 

flquinoline 

Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
15 1 1 to provide the desired compound. 

6 71 (s, 1H>. 6.68 (d, 1H), 6.55 (d, 1H), 6.41 (d, 1H). 6.22 (s, 1H), 5.38 (s, 1H). 3.79 
(s, 3H), 1.82 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H). 

Example 31 

g n 5 h -, fTrifl l eaaDphspyJH fcdihydiadfl wrihoTV? 2 4-irimctiivl = 

m .r 1 itv. n7 nnvrT < nor3 4-flflUiPQliPS 
Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 

* irr^r^ » 1H , 7. 98 , » « >(,.«,.; « * » 

6.75 (d. 1H). 6.59 (d. 1H). 6.49 (d. 1H). 6.38 ft. 1H), 5.46 (s. 1H), 3.79 (s. 3H). 1.87 
f« 3IT> 1 21 (s. 3H), 1-19 (s, 3H); 
HwS'cdcd l/i for C28H2302F6N: 519.1633 <M+H>* 
„ AnaL calcd for cWtaWW-aSW* C 62.05; H. 4.74; N. 2.58. Found. C. 61.96, H. 

4.70; N. 2.35. 

F„xpmple32 

n .«.» ^irhiim r Tmyl^ ^^hvriro-lO-m^hoxv-2,? 4-trimethvl-lH, 
35 *" [11^nr"p vffln ° n 4-nnuinolins 

Enantiomer of Example 19. 
Spectal data are identical to Example 19. 
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[Ct] D = - 208.0; 

Retention time = 6.89 minutes on a Regis (R,R)-Whelk01 Kromasil 4.6x250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
Flow rate: 1 mL/minute. 

Example 33 
(+V5-(3.5-dichloronhenvlV2.5-di^ 

rnbenzoDvranor3.4.flf]iiinn1inR 
-Enantiomer of Example 19. Spectal data are identical to Example 19. 
[a] D = + 210.7; 

Retention time = 8.63 min on a Regis (R,R>Whelk01 Kromasil 4.6 x 250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
Flow rate: 1 mL/minute. 

Example 34 

5-f3.5>dinuorophenvIV2.5-dihvdro-10-methoxv-2.2,4-trimethvl^ 
lH-nihenzopyr anor3.4-f1qmnnline 
Example 2B and 3 ,5-difluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 

1H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.05 (m, 1H), 6.93 (t, lH) f 6.79 (s, 3H), 
6.71 (d, 1H), 6.59 (9, 1H), 6.50 (d, 1H), 6.30 (s, 1H), 5.43 (s, 1H), 3.81 (s, 3H), 1.87 
(s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

HRMS calcd m/z for C26H23O2F2N: 419.1697 (M+H)+ Found: 419.1702; 

Anal, calcd for C26H23O2F2NO.5H2O: C, 72.88; H, 5.65; N, 3.27. Found: C, 72.62; H, 

5.58; N, 3.06. 

Example 35 

2.5-dih vdro- 1 a-methoxv-2.2.4.N-tetrameth vl-N-phen vl- 
lH-rnbenzonvranor3.4-flquinolin-5-amine 
Example IF and N-methyianiline were processed as in Example 2 to provide the 
desired compound. 

MS (DCI/NH3) m/z 306 (M-NMePh) + ; 
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»H NMR (300 MHz, DMSO-de) 8 8.03 (d, 1H), 7.25 (t, 2H), 7.08 (m, 2H), 6.99 (t, 1H), 
6.86 (s, 1H), 6.80 (t, 1H), 6.70-6.65 (m, 2H), 6.41 (d, 1H), 6.26 (br s, 1H), 5.39 (br s, 
1H), 3.87 (s, 3H), 2.47 (s, 3H). 1.74 (s, 3H), 1.24 (s, 3H), 1.11 (s, 3H). 

5 Example 36 

(Jp S-Hihvrirr>- 1 n-methnxv-2.2.4 -tri m ftthv1.5-C?-prnnen vl V 1 H-f nbenzonvranof 3.4- 

flquinoline 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 
ethanol/hexanes to provide the desired compound. 
10 [a] D = -1.8 (c 1.2, CHCI3); 

MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 7.96 (d, 1H), 7.07 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 
6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 
15 Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 9.34; H, 7.00; N, 
4.07. 

Example 37 

f t ).3S-Hihvrim-10- m ftthnxv-2.2.4-t^ 
20 f|quinoline 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 

ethanol/hexanes to provide the desired compound. 

[a] D =+2.1(c 1.1.CHC13); 

MS (DCI/NH3) m/z 348 (M+H)+; 
25 *H NMR (300 MHz, DMSO-de) 5 7.96 (d, 1H), 7.07 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 

6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 

2H), 3.86 (s, 3H). 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.29; H, 7.01; N, 

3.92. 

30 

Example 38 

7 S-rfihvrirn-in-methny v--? 7-4.trimp.thvl-lH-rnhenzonvranor3.4-flauinoline 
Example 2B and triethylsilane were processed as in Example 2 to provide the desired 
compound. 
35 MS (DCI/NH3) m/z 308 (M+H)+; 
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1H NMR (300 MHz, DMSO-cfc) 5 7.82 (d, 1H), 7.05 (t, 1H), 6.72 (dd, 1H), 6.58 (d, 
1H), 6.57 (dd, 1H), 6.13 (d, 1H), 5.39 (t, 1H). 5.10 (s, 2H). 3.84 (s, 3H), 2.02 (d. 3H), 
1.18 (s. 6H); 

Anal, calcd for C20H21NO2 O.IH2O: C, 77.69; H, 6.91; N, 4.53. Found: C, 77.60; H, 
7.15; N, 4.33. 

Example 39 

4-c 2.5-dihvdro- 1 0-methnxv.7 . 4.triinethvl. 1 H.mht»nznpvr anon 4-flq.iinnlin. 

5-YlVN.N-dimetliYlhenrenaminff 
Example 2B and N,N-dime thy laniline were processed as in Example 2 to provide 
the desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 5 7.98 (d, 1H), 6.95 (d, 2H), 6.88 (t, 1H), 6.57 (d, 1H), 
6.64 (s, 1H), 6.53 (m, 3H). 6.39 (d, 1H). 6.14 (d, 1H), 5.35 (s, 1H), 3.79 (s, 3H), 2.80 
(s, 6H), 1.84 (s, 3H), 1.21 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C28H30N2O2 O.25H2O: C. 78.02; H, 7.13; N, 6.50. Found: C, 78.29; H, 
7.38; N, 6.01. 

Example 40 

2.5-dihvdro- 1 0-methoxv-2.2.4-tri m ftthvl-S-rS- me thnxv-2-rhi>nvn- 
lH-rnhftnznpvrannn4-flguinnlinft 
Example 2B and 2-methoxythiophene were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 420 (M+H) + ; 

»H NMR (500 MHz, DMSO-d 6 ) 5 7.98 (d. 1H). 6.97 (d, 1H), 6.73 (s, 1H), 6.67 (d, 1H), 
6.63 (d. 1H), 6.46 (d, 1H), 6.20 (d, 1H), 6.18 (s, 1H), 5.96 (d, 4H), 5.39 (s, 1H), 3.82 
(s, 3H), 3.72 (s, 3H), 1.98 (s, 3H), 1.21 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C25H25NO3S: C, 71.57; H, 6.01; N, 3.34. Found: C, 71.54; H, 5.99; N, 
3.17. 

Example 41 

2.5-dihvdro- 10-methoxv-2.2.4-trimftthv1-5-r^-prnpv1- 2-thienvn- 
1 H-rnhen7onvranon.4-ng»in^li nf 
Example 2B and 2-propylthiophene were processed as in Example 2 to provide the 
desired compound. 
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1H NMR (300 MHz, DMSO-de) 8 8.01 (d, 1H), 6.95 (t, 1H), 6.84 (s, 1H), 6.67 (d, 1H), 
6.61 (d, 1H), 6.51 (d, 1H), 6.46 (d, 1H), 6.41 (d, 1H), 6.18 (m, 1H), 5.39 (s, 1H), 3.82 
(s, 3H), 2.59 (t, 2H), 1.96 (s, 3H), 1.50 (h, 2H), 1.20 (s, 3H), 1.14 (s, 3H), 0.83 (t, 
3H); 

5 HRMS calcd m/z for C27H29NO2S: 431.1919 (M+H) + . Found: 431.191 1. 

Example 42 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-S-r4.n-mnrphnlinvnphenvn- 
lH-fl lhenzopyranof3.4-flquinoline 
10 Example 2B and 4-phenylmorpholine were processed as in Example 2 to provide the 

desired compound. 
MS (DCI/NH3) m/z 469 (M+H)+; 

*H NMR (300 MHz, DMSO-d6) 8 8.00 (d, 1H), 7.00 (d, 2H), 6.92 (t, 1H), 6.76 (d, 2H), 
6.68 (d, 2H), 6.55 (d, 1H), 6.40 (d, 1H), 6.16 (m, 1H), 5.36 (s, 1H), 3.79 (s, 3H), 3.62 
15 (m, 4H), 3.05 (m, 4H), 1.81 (s, 3H), 1.22 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C30H32N2O2 0.5H 2 O: C, 75.45; H, 6.96; N, 5.87. Found: C, 75.46; H, 
6.69; N, 5.31. 

Example 43 

20 1-f2.5-dihvdro-lQ-methnxv-2.2.4-trimethvl-lH-fnhenzopvrannn-4-nQuinolin- 

S-vn-3.3-dimethvl-2-butanone 
Example 2B and (2,2-dunethyl-l-methylenepropoxy)trimethylsilane were processed 

as in Example 2 to provide the desired compound. 

MS (DCI/NH3) m/z 406 (M+H)+; 
25 !H NMR (300 MHz, DMSOde) 8 7.95 (d, 1H), 7.04 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 

6.41 (d, 1H). 6.33 (d, 1H), 6.15 (br s, 1H), 5.43 (s, 1H), 3.87 (s, 3H), 3.26 (m, 1H), 

2.36 (m, 1H), 2.13 (s, 3H), 1.16 (s, 3H), 1.15 (s, 3H), 0.89 (s, 9H); 

Anal, calcd for C26H31NO3-O.33H2O: C, 75.90; H, 7.76; N, 3.40. Found: C, 75.91; H, 

8.17; N, 3.62. 

30 

Example 44 
2.5-dihydro-lQ-mefloxy-2.2.4-trimeM 

Example 2B and cyanotrimethylsilane were processed as in Example 2 to provide the 
desired compound. 
35 MS (DCI/NH3) m/z 333 (M+H) + ; 
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'H NMR (300 MHz, DMSO-de) S 7.96 (d, 1H), 7.20 (t. 1H). 6.89 (d, 1H), 6.84 (s, IK), 
6.74 (d, 8H), 6.73 (d, 1H), 6.46 (s, IK), 5.51 (s, IK), 3.90 (s, 3H). 2.22 (s, 3H), 1.29 
(s. 3H), 1.09 (s, 3H); 

Anal, calcd for C21H20N2O2O.25H2O: C, 74.87; H, 6.13; N, 8.31. Found: C, 75.00; H, 
6.23; N, 8.34. 

Example 45 
M2.5-dihvdKM0-methoxv-2.2.4-t^ 

S-YD-2-propanonff 

Example 2B and 2-(trimethylsiloxy)-propene were processed as in Example 2 to 
provide the desired compound. 

1H NMR (300 MHz, DMSO-de) 6 7.96 (t. 1H), 7.04 (t, 1H,), 6.71 (d, 1H), 6.58 (d, 1H), 
6.48 (d, 1H), 6.20 (dd, 1H), 6.16 (s, 1H), 5.4 (s, 1H), 3.87 (s, 3H), 2.91 (q, 1H), 2.16 
(s, 3H), 2.04 (s, 3H), 1.15 (d, 6H); 

HRMS calcd m/z for C23H25O3N: 363.1834 (M+H)+. Found: 363.1843; 

Anal, calcd for C23H25NO3O.33H2O: C, 74.79; H, 7.00; N, 3.79. Found: C, 74.77; H, 

7.14; N, 3.67. 

Example 46 

methvl2.5-dihvdro-10-methoxv-2.2.4-trimRthvl -lH-rnhen7:opvranon.4-nquinoline- 

5-acetate 

Example 2B and l-memoxy-l-(rm-butyldimethyIsiloxy)ethylene were processed as 
in Example 2 to provide the desired compound. 
MS (DCI /NH 3 ) m/z 380 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 8 8.01 (d, 1H), 7.11 (t, 1H), 6.78 (d, 1H), 6.66 (d, 1H), 
6.53 (d, 1H), 6.27 (d, 1H), 6.22 (s, 2H), 5.52 (s, 1H), 3.93 (s, 3H). 3.67 (s, 3H), 2.70 
(dd, 1H), 2.64 (d, 1H), 2.27 (s, 3H), 1.22 (d, 6H); 

Anal, calcd for C23H25O4NO.5H2O: C, 71.12; H, 6.75; N, 3.61. Found: C, 71.46; H, 
6.81; N, 3.45. 

Example 47 

2-f2.5-dihvdro-lO-methoxv-2.2.4-triiTi e thvl-1H.rnh en7nnvr a nnf^d-flq U inolin- 

5-vlV 1 -phen v1ethannn<> 

Example 2B and l-phenyl-l-(trimethylsiloxy)ethylene were processed as in Example 
2 to provide the desired compound. 
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1H NMR (300 MHz, DMSO-de) S 8.01 (d, 1H), 7.72 (d, 2H), 7.59 (t, 1H), 7.40 (t, 2H), 
6.93 (t, 1H), 6.70 (d, 1H), 6.61 (d, 1H), 6.43 (d, 1H), 6.25 (d, 1H), 6.18 (s, 1H), 5.44 
(s, 1H), 3.90 (s, 3H), 3.66 (q, 1H), 2.95 (d, 1H), 2.16 (s, 3H), 1.16 (s, 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+. Found: 425.2005. 

5 

Example 48 

5-r2-rchlommethvlV2-p mpftnvn-2.5^ihvdro-10-niftthf>Tv-2.2.4-trimethvl- 

1 H.f 1-|h ft nTf>pvrannn.4.nQuinoline 
Example 2B and 2-chloromethyl-3-triraethylsilyl- 1-propene were processed as in 
10 Example 2 to provide the desired compound. 

1H NMR (300 MHz, DMSO-de) 5 7.96 (d, 1H), 7.03 (t, 1H), 6.69 (d, 1H), 6.59 (d, 1H), 
6.44 (d. 1H), 6.15 (s, 1H), 5.96 (dd, 1H), 5.45 (s, 1H), 5.27 (s, 1H), 4.95 (s, 1H), 4.17 
(q, 2H), 3.87 (s, 3H), 2.55 (d, 1H), 2.26 (dd, 1H), 2.20 (s, 3H), 1.15 (d, 6H); 
HRMS m/z calcd for C24H26O2CIN: 395.1652 (M+H)+. Found: 395.1645; 
15 AnaL calcd for C24H26O2QNO.333H2O: C. 71.73: H. 6.69; N, 3.49. Found: C, 71.71; 
H, 6.32; N, 3.35. 

Example 49 

9 S-riihvrim-1 0-methoxv-2.2.4-tri m ftthvl-f-methv1ene-l H-mbenzonvranor3.4-f1quinolin6- 
20 5-propanol. acetate festert 

Example 2B and 2-t(trimethylsilyl)methyl]-2-propen- 1-yl acetate were processed as 
in Example 2 to provide the desired compound. 

1H NMR (300 MHz, DMSO-dg) 5 8.02 (d, 1H), 7.10 (t, 1H), 6.75 (dd, 1H), 6.65 (d, 
1H), 6.50 (d, 1H), 6.18 (s, 1H), 5.98 (dd, 1H), 5.51 (s, 1H), 5.16 (s, 1H), 4.98 (s, 1H), 
25 4.48 (q, 2H), 3.93 (s, 3H), 2.25 (s, 3H), 1.22 (s, 6H); 

HRMS calcd m/z for C26H29O4N: 419.2097 (M+H) + . Found: 419.2095; 

Anal, calcd for C26H29O4N O.25H2O: C, 73.65; H, 7.01; N, 3.30. Found: C, 73.83; H, 

6.91; N. 3.20. 

30 Example 50 

0 S-Hihvdm-10-methoxv-2.2.4-tri m ff thv1-S-f4.mf»thvlphenvn-lH-ri1henzonvranor3.4- 

flquinoline 

Example IF and 4-methylphenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
35 MS (DCI/NH3) m/z 398 (M+H)+; 
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*H NMR (300 MHz, DMSO-de) 8 8.00 (d, 1H), 7.02 (q, 4H). 6.89 (t, 1H). 6.72 (s. 1H), 
6.69 (d. 1H), 6.55 (d, 1H), 6.41 (d, 1H), 6.18 (br s, 1H), 5.37 (br s, 1H). 3.79 (s. 3H). 
2.18 (s, 3H), 1.83 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C27H27NO2: C, 8 1.58; H, 6.85; N, 3.52. Found: C. 81.56; H, 7.25; N, 
3.29. 

ExampleSI 

5-f3-fluom^-methv1nhenv1V2.S.dihvHrn-1Q- me thnxv-2 2 .4-trimftthv1- 
lH-mhenzonvrannrc.4-flqiiinn1in* 
Example 2B and 3-fluoro-4-methylphenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
MS CDCI/NH3) m/z 416 (M+H)+; 

1H NMR (300 MHz. DMSO-de) 5 8.01 (d, 1H). 7.11 (t, 1H), 6.95-6.84 (m, 3H), 6.74 (s, 
1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.46 (d, 1H), 6.23 (s, 1H), 5.39 (s, 1H), 3.79 (s, 3H), 
2.11 (s, 3H), 1.85 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C27H26NO2F: C, 78.05; H, 6.31; N, 3.37. Found: C, 77.80; H, 6.51; N, 
3.06. 

Example 52 

5-(3-bromoDhenvn-2.5-dihvdro-1 0-mRthoxv.2.2.4.tri m ethv1-1 H-fl IhenznpvranoH 4- 
- flquinoline 

Example IF and 3-bromophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 8 8.02 (d, 1H), 7.36 (m, 1H), 7.30 (m, 1H), 7.17 (m, 
2H), 6.93 (t, 1H), 6.79 (s, 1H), 6.72 (d, 1H), 6.58 (d. 1H), 6.48 (d, 1H), 6.24 (br s, 
1H). 5.41 (br s, 1H), 3.80 (s, 1H), 1.85 (s, 3H), 1.23 (s, 1H), 1.16 (s, 1H). 

Example 53 

2.5-dihvdro-10-mPthoxv-2.2.4-trirnethvl-S-fph e n vlmethvn-1H-ri1henzopvranon.4- 

flquinoline 

Example 2B and benzylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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1H NMR (300 MHz, DMSO-dfi) 8 8.02 (d, 1H), 7.31 - 7.18 (m, 3H), 7.12 (m, 3H), 6.75 
(d, 1H), 6.63 (d, 1H), 6.46 (d, 1H). 6.15 (d, 1H). 5.93 (dd, 1H), 5.43 (s, 1H), 3.89 (s, 
3H), 2.98 (dd, 1H), 2.74 (dd, 1H), 2.23 (s, 3H), 1.16 (s, 3H), 1.15 (s, 3H); 
Anal, calcd for C27H27NO2 O.25H2O: C, 80.67; H, 6.89; N, 3.48. Found: C, 80.78; H, 
5 7.08; N. 3.26. 

Example 54 

2.5-riihydro- 1 0-methoxy-2.2.4^trimethyl-5-propyl-l H-f 1 1benzppyranor3.4-flquinoline 
Example 2B and propylmagnesium bromide were processed as in Example 1 1 to 
10 provide the desired compound. 
MS (DCI/NH3) m/z 350 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 8 7.94 (d, 1H), 7.05 (t, 1H), 6.69 (d, 1H), 6.58 (d, 1H), 
6.54 (d, 1H), 6.10 (d, 1H), 5.70 (m, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.16 (s, 3H), 1.70 
(m, 1H), 1.43 - 1.31 (m, 3H), 1.16 (s, 3H), 1.14 (s, 3H), 0.83 (t, 3H); 
15 Anal, calcd for C23H27NO2: C, 79.05; H, 7.79; N, 4.01. Found: C, 78.76; H, 7.86; N, 
3.84. 

Example 55 

5-r4-fluorophenvn-2.5-dihvdrf)-10-methoxv-2.2.4-trimethvl- 
20 lH-mhenzopyranf)n.4-flquinoline 

Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.99 (d, 1H), 7.11 (d, 1H), 6.92 (m, 2H), 6.71 (s, 
1H), 6.68 (s, 1H), 6.55 (d, 1H), 6.43 (d, 1H), 6.21 (s, 1H), 5.39 (s, 1H), 3.99 (s, 3H), 
25 2.11 (s, 3H), 1.84 (s, 3H), 1.22 (s, 3H), 1.14 (s. 3H); 

HRMS calcd m/z for C27H26O2NF: 415. 1948 (M+H) + . Found: 415. 1947. 

Example 56 

5-f 3-fIuorophenyn-2.5-dihydro- 1 0-methoxy-2.2.4-trimethyl- 1 H-f 1 1henzopyranor3.4- 
30 flquinoline 

Example 2B and 3-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

»H NMR (300 MHz, DMSO-d 6 ) 8 8.03 (d, 1H), 7.22 (q, 1H), 6.90 (m, 4H), 6.78 (s, 
1H), 6.73 (d, 1H), 6.56 (d, 1H), 6.46 (d. 1H), 6.24 (s, 1H), 5.40 (s, 1H), 3.79 (s. 3H), 
35 1.85 (s, 3H), 1.20 (s, 3H), 1.15 (s, 3H); 

HRMS calcd m/z for C26H24O2NF: 402. 1 869 (M+H)+. Found: 402. 1865; 
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Anal, calcd for C26H24O2FN2.25H2O: C, 70.65; H, 6.50; N, 3.17. Found: C, 70.56; H, 
6.18; N, 2.83. 

Example 57 

2.5-dihYdrO-10-methoxv-2.2.4.5.rfttram e thv1- 1 H-f 1 1 hengnnvr a nnn,4-flq U inn1ine 
Example 2B and methylmagnesium iodide were processed as in Example 1 1 to 
provide the desired compound 

*H NMR (300 MHz, DMSO-d*) 8 7.91 (d, 1H), 7.02 (8, 1H), 6.67 (d, 1H), 6.54 (s, 1H). 

6.52 (d, 1H), 6.08 (s, 1H), 5.87 (q, 1H). 5.43 (s, 1H), 3.85 (s. 3H), 2.16 (s, 3H), 1.25 
(d, 3H), 1.18 (s, 3H). 1.13 (s. 3H); 

HRMS calcd m/z for C21H23O2N: 321.1729 (M+H)+ Found: 321.1728. 

Examnle 58 

2.5-dihYdro- 1 0-methoxv-2.2.4-f rimethvl-5-f 1 -methvlPth vIl l H-fl 1hftn7onvranon.4- 

OauinoJios 

Example 2B and 2-propylmagnesium chloride were processed as in Example 1 1 to 
provide the desired compound. 

1H NMR (300 MHz, DMSO-de) 8 7.99 (d, 1H). 7.03 (t, 1H), 6.57 (d, 1H), 6.45 (d, 1H), 

6.53 (d, 1H), 6.18 (s, 1H), 5.45 (s, 1H), 5.31 (d, 1H), 3.85 (s, 1H), 2.16 (s, 3H), 1.79 
(m, 1H), 1.30 (s, 3H), 1.01 (s, 3H), 0.93 (d, 3H), 0.62 (d, 3H); 

HRMS calcd m/z for C23H27O2N: 349.2042 (M+H)+. Found: 349.2041. 

Example 59 

2.5-dihvdro- 1 0-methoxv-2.2.4-trimeth v1-5-( 2-meth vlnropvn- 1 H- 
f nbenzoDvranor3.4-flqiiinnlinp. 
Example 2B and sec- butylmagnesium chloride were processed as in Example 1 lto 
provide the desired compound. 

*H NMR (300 MHz, DMSO-de) 8 7.93 (d. 1H), 7.03 (t, 1H), 6.67 (d, 1H). 6.51 (q, 2H), 
6.08 (s, 1H), 5.77 (dd, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.18 (s, 3H), 1.72 (m, 2H), 1.76 
(d. 6H), 0.86 (d, 3H), 0.74 (d, 3H); 

HRMS calcd m/z for C24H29O2N: 363.2198 (M+H)+ Found: 363.2208; 

Anal, calcd for C24H29NO2: C, 79.30; H. 8.04; N, 3.85. Found: C, 79.63; H, 7.83; N, 

3.89. 

Example 60 

5-ethvl-2.5-dihvdro- 10-methoxv-2.2.4-trimethvl- 1 H-m henzopvrannrc.4- 

flqtiinoline 
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Example 2B and ethylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 336 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 7.92 (d, 1H), 7.03 (t, 1H), 6.67 (d, 1H), 6.54 (t, 2H), 
5 6.10 (s, 1H), 5.55 (dd, 1H), 5.44 (s, 1H), 3.84 (s, 3H), 2.16 (s, 3H), 1.63 (m, 1H), 1.44 
(m, 1H). LIS (s, 6H), 0.84 (t, 3H); 

Anal, calcd for C22H25O2N2.25 H 2 0: C, 77.73; H, 7.56; N, 4.12. Found: C, 77.95; H, 
7.60; N, 4.07. 

10 Example 61 

2.5-dihvdro- 10-methoxv-2.2.4-trimethvl- 1 H-H 1henzopvranr>r:V4-flquinn1ine-5- 

carhoximidic acid ethyl ester 
A solution of Example 44 (0.040 g, 0.120 mmol) in ethanol (5 mL) was cooled to -5 
°C, saturated with hydrogen chloride gas, stirred for 10 minutes at -5 °C, stirred 14 hours at 
15 room temperature, neutralized with NaHC03, and extracted with diethyl ether. The extract 
was dried (Na2S04), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 379 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 8 7.95 (d, 1H), 7.32 (s, 1H), 7.05 (t, 1H), 6.69 (t, 2H), 
6.61 (d, 1H), 6.22 (s, 1H), 6.14 (s, 1H), 5.44 (s, 1H), 3.92 (m, 2H), 3.82 (s, 3H), 2.06 
20 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H), 1.02 (t, 3H). 

Example 62 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-f-methvlene lH-rnhenzopvranr.n.4-flquinoline- 

5-propanol 

25 A solution of Example 49 (0.060 g, 0. 143 mmol) in 1 : 1 methanol/water (10 mL) 

was treated with K2CO3 (0.080 g, 1.0 mmol), stirred for 24 hours at room temperature, 
neutralized with 10% HC1, and extracted with ethyl acetate. The extract was washed with 
brine, dried (MgS04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25% dichloromethane/ethyl acetate to provide the desired 

30 compound. 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.72 (d, 2H), 7.59 (t. 1H), 7.40 (t, 2H), 
6.93 (t, 1H), 6.70 (d, 1H), 6.61 (d, 1H), 6.43 (d, 1H), 6.25 (d, 1H), 6.18 (s, 1H), 5.44 
(s, 1H), 3.90 (s, 3H), 3.66 (q, 1H), 2.95 (d, 1H), 2.16 (s, 3H), 1.16 (s, 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+. Found: 425.2005. 

35 

Example 63 
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2.5-dihvdro-lQ-methoxv-2.7. 4 n N-pentamethvi-iH-rnht.n7-np y ranonA.qqMinniinft.s- 

aoetamide 

Example 46 was hydrol yzed with lithium hydroxide in THF to provide the 
corresponding acid which was then coupled to N,N-dimethylamine with l-(3- 
dimethylanunopropyl)-3^thylcari)odumide to provide the desired compound. 
1H NMR (300 MHz, DMSO-de) 5 7.94 (d, 1H), 7.04 (t, 1H), 6.70 (d, 1H), 6.59 (d, 1H), 
6.46 (d. 1H), 6.26 (d, 1H), 6.15 (s. 1H), 5.44 (s, 1H), 3.86 (s, 3H), 2.88 (q, 1H), 2.81 
(s, 3H), 2.55 (s, 3H), 2.25 (s, 1H), 2.19 (s, 3H), 1.15 (s. 6H); 
HRMS calcd m/z for C24H28O3N2: 392.2100 (M+H)+. Found: 392.2104; 
Anal, calcd for C24H28N2O3: C, 73.44; H 7.19, 7.35; N, 7.14. Found: C, 73.17; H, 7.19; 
N, 6.85. 

Example 64 

2.5-dihvdm-10-methoxv-2?4NN- r ntame^^ 

5-ethanamine 

A solution of Example 63 in diethyl ether was reduced at room temperature with 
lithium aluminum hydride to provide the desired compound. 

1H NMR (300 MHz, DMSO-de) 8 7.93 (d, 1H). 7.03 (t, 1H), 6.68 (8, 1H), 6.54 (t, 1H), 
6.12 (s, 1H), 5.76 (dd, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.18 (s, 3H), 2.05 (s, 6H), 1.18 
(s, 3H), 1.14 (s. 3H); 

HRMS m/z calcd for C24H30O2N2: 378.2307 (M+H)+. Found: 378.2307. 

Example 65 

N-CYClODronvl-2.5-dihvdro-10-methnxv-2.2.4-tri methv1-lH-rnhenznpvrnnnr^4- 

flquinoline-5-acetamide 
Example 46 and cyclopropylmethylamine were processed as in Example 63 to 
provide the desired compound. 

1H NMR (300 MHz, DMSO-cfc) 5 7.94 (d, 1H), 7.70 (d, 1H), 7.03 (t. 1H), 6.68 (d, 1H), 
6.58 (d, 1H), 6.43 (d.), 6.23 (dd, 1H), 6.13 (s, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.51 (m, 
2H), 2.07 (d, 1H), 2.03 (s, 3H), 1.17 (s, 3H), 1.13 (s, 3H), 0.60 (m. 2H), 0.31 (s, 2H); 
HRMS m/z calcd for C25H28O3N2: 404.2100 (M+H) + . Found: 404.2092. 

Example 66 

2.5-dihvdro-10-methoxv-2.2.4-trimethv1-S- f2-propvnvn-lH-rnhen7.npvranor3.4- 

flquinnlins 

Example 2B and 2-propynylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 
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1H NMR (300 MHz, DMSO-d6) 8 7.97 (d, 1H), 7.06 (t, 1H), 6.71 (d, 1H), 6.56 (q, 2H), 
6.16 (s, 1H), 5.88 (q, 1H), 5.44 (s, 1H), 3.86 (s, 3H), 2.82 (q. 1H), 2.41 (q, 1H), 2.19 
(s, 3H), 1.16 (s. 3H); 

HRMS m/z calcd for C23H23O2N: 345.1729 (M+H)+. Found: 345.1738. 

5 

Example 67 

5-(2.5-dihvdro- 10-methoxv-2.2.4-trimethvl- lH-f Mhenzopvrannrr4-f]giiinnlin-5- 

vn-2r5HVfuranf»ne 

Example 2B and 2-trimethylsiloxyfuran were processed as in Example 2C to provide 
10 the desired compound. 

MS (DCI/NH3) m/z 390 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.11 (d, 1H), 7.13 (dd, 1H), 6.75 (d, 1H), 6.72 (d, 
1H), 6.64 (d, 1H). 6.37 (d, 1H), 6.25 (dd, 1H), 6.23 (d, 1H), 5.83 (d, 1H), 5.47 (s, 1H), 
5.12 (dd, 1H), 3.87 (s, 3H), 2.03 (s, 3H), 1.30 (s, 3H), 1.09 (s, 3H); 
15 Anal, calcd for C24H23NO4: C, 74.02; H, 5.95; N, 3.60. Found: C, 73.89; H, 5.94; N. 
3.51. 

Example 68 

5-f 3-butenylV2.5-dihdyro- 1 0-methoxy-2.2.4-trimetftyll- 1 H-f nhenCTpyranQf3.4- 
20 Qguinalins 

Example 2B and 3-butenylmagnesium bromide were processed as in Example 11 to 
provide the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)+; 

1H NMR (300 MHz, DMSO-Oe) 8 7.94 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 
25 6.57 (d, 1H), 6.10 (s, 1H), (5.78 (dddd, 1H), 5.65 (dd, 1H), 5.44 (s, 1H), 5.00 (dd, 
1H), 4.93 (dd, 1H), 3.85 (s, 3H), 2.16 (s, 3H). 2.10 (m, 2H), 1.78 (m, 1H), 1.45 (bm, 
1H), 1.16 (s, 3H), 1.14 (s, 3H); 

HRMS calcd m/z for C24H27NO2: 361.2042 (M+H)+. Found: 361.2039. 

30 Example 69 

1 5-riihvdm-10-methoxv-2.2.4-trimethvl-lH-rnhenzopvranor3.4-flquinoline-5-DroDanol 
Example 2 (52.0 mg, 0.15 mmol) in THF (4 mL) at 0 °C was treated dropwise with 
0.5M 9-BBN (600 \lL, 0.30 mmol), stirred overnight at room temperature, cooled to 0 °C, 
treated sequentially with 2.5M NaOH (400 uL, 1.0 mmol), and 30% H2O2 (250 uL), 
35 stirred for 2 hours at room temperature, partitioned between 1:1 ethyl acetate/water, and 
extracted with ethyl acetate. The extract was washed with brine, dried (Na2S04), filtered, 
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and concentrated. The residue was purified by flash chromatography on silica gel with 30% 
ethyl acetate/hexanes to provide the desired compound 
MS (DCI/NH3) m/z 366 (M+H) + ; 

1H NMR (300 MHz, DMSO-dg) 5 7.94 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H). 
5 6.53 (d, 1H), 6.10 (s, 1H), 5.70 (dd, 1H), 5.44 (s, 1H), 4.36 (t, 1H), 3.85 (s, 3H). 3.33 
(m, 2H), 2.16 (s. 3H), 1.40-1.75 (bm, 4H), 1.17 (s, 3H), 1.14 (s, 3H); 
HRMS calcd m/z for C23H27NO3: 365.1991 (M+H)+. Found: 365.1991 

Example 70 

10 lQ-eftYl-2„Vrtihydro-2 . 2 . 4-trim^ 

Example 70A 

Example 3C (0.208 g, 0.493 mmol) and tetraethyltin (0,444 g, 1.89 mmol) were 
combined with (l,3-bis(diphenylphosphino)ferrocene)palladium(II> 
15 cMoride dicMoromethane (0.039 g, 0.047 mmol) in l-methyl-2-pyrrolidinone (3 mL) at 
80 °C for 16 hours and concentrated to provide the desired compound. 
MS 



Example 70 

l frethvl-2 . 5-<lihVffrO-? ?.4-trimethvM-nhenv1- 1 R.n ) h en*nnvr a nnn 4-flm,innW. 
_ Example 70A was processed as in examples IF, 1G, and 1 to provide the desired 
compound. 

MS (DCI/NH3) m/z 382 (M+H) + ; 

1H NMR (300 MHz, DMSO) 5 7.37 (d, 1H), 7.21-7.16 (m. 5H), 6.85, (dd, 1H), 6.75 (s, 
1H), 6.73 (dd, 1H), 6.68 d, 1H), 6.58 (dd, 1H), 6.21 (s, 1H). 5.39 (s, 1H), 3.02-2.75 
(m, 2H), 1.79 (s, 3H), 1.24 (s. 3H), 1.15 (s, 3H), 1.15 (m, 3H); 
HRMS calcd forC 2 7H 2 7NO: 381.2093 (M+H)+. Found 381.2096. 

Example 71 

2 . 5-dihydm-? ? 4 lO-tetrametnvl-S-nhenvl-IH.m h enznpvrannfl.^flqninnline 
Example 3C and tetramethyltin were processed as in Example 70 to provide the 
desired compound. 
MS (DCI/NH3) m/z 368 (M+H)+; 

»H NMR (300 MHz, DMSO-d 6 ) 5 7.44 (d, 1H), 7.21-7.12 (m. 5H). 6.82 (dd, 1H), 6.74 
(d, 1H). 6.71 (s, 1H), 6.69 (dd, 1H), 6.59 (dd. 1H), 6.21 (s, 1H), 5.39 (s, 1H), 2.51 (s, 
3H), 1.80 (s, 3H), 1.25 (s, 3H), 1.16 (s, 3H); 

HRMS calcd m/z for C26H25NO: 367.1936 (M+H)+. Found: 367.1931. 
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Example 72 

5-( 3.5-dichlomphflnvn- 1 0-ethv1-2.S-dihvdro.2.2.4-trim < »thvl. 1 H- 

[ 1 ibenzopyranof 3.4-flq»inpline 
Example 70A and 3,5-dichlorophenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 450 (M+H)+; 

lH NMR (300 MHz, DMSO-d<>) 8 7.43 (d, 1H), 7.43 (t, 1H), 7.18 (d, 2H), 6.91 (dd, 
1H), 6.80 (dd. 1H), 6.78 (d, 1H), 6.72 (s, 1H), 6.62 (dd, 1H), 6.35 (s, 1H), 5.42 (s, 
1H), 3.15-2.75 (m, 2H), 1.79 (s, 3H), 1.27 (s, 3H), 1.14 (s, 3H), 1.13 (t, 3H); 
HRMS calcd m/z for C27H25NOCI2: 449.1313 (M+H)+. Found: 449.1330. 

Example 73 

5-f3.5-dichlorophMw1V2.5-dihvdro-2.2.4.N-tetramethv1- 

1 H-N 1hen?;opyranor3.4-flqqinolin- 1 0-amine 




Example 73A 

Example 3C and 3,5-dichlorophenylmagnesium bromide were processed as in 
Example 72 to provide the desired compound. 
MS (DCI/NH3) m/z 539 (M+H)+. 

Example 73 

5-(3,5-dichlQrophenyl)-2 1 5-qihYdro-2 1 2,4,N-tetramethYl- 

IH-fllbenzopymnorS^flquiniolin-lO-amins, 
Example 73A was processed as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 451 (M+H) + ; 

*H NMR (300 MHz, DMSO-d<s) 8 7.91 (d, 1H), 7.45 (dd, 1H), 7.20 (m, 2H), 6.83 (dd, 
1H), 6.75 (d, 1H), 6.71 (s, 1H), 6.22 (dd, 1H). 6.18 (s, 1H), 6.17 (dd, 1H), 5.57 (d, 
1H), 5.44 (s, 1H), 2.65 (d, 3H), 1.85 (s, 3H), 1.24 (s, 3H), 1.15 (s, 3H); 
HRMS calcd m/z for C26H24N2OCI2: 450.1266 (M+H)+. Found: 450.1267. 

Example 74 
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5-r3 . 5-dich1orwhenYn-? 5-dih v d m-?, , ? 4 - trim ethvi-N-^.pmp.nyiy } 
rnbenzQnvranon,4-nmiinoiin-ift. a mi 0ff 
Example 73A and allylamine were processed as in Example 3 to provide the desired 
compound. 

MS (DCI/NH3) m/z 477 (M+H) + ; 

1H NMR (300 MHz, DMSO-d*) S 7.99 (d, 1H), 7.49 (dd, 1H), 7.27 (d. 2H). 6.82 (dd, 
1H). 6.77 ( d, 1H), 6.75 (s, 1H), ), 6.25 (dd, 1H), 6.21 (s. 1H), 6.20 (dd, 1H). 5.95- 
5.86 (m, 1H), 5.69-5.65 (m, 1H), 5.48 (s, 1H), 5.18-5.12 (m, 1H), 5.11-5.06 (m, 1H), 
3.78-3.70 (m, 2H), 1.88 (s, 3H), 1.30 (s, 3H), 1.20 (s, 3H); 
HRMS calcd m/z for C28H26N2OCI2: 476. 1422 (M+H)+. Found: 476. 1428. 

Example 75 

2.5-d i hvdrP-2 . 2 . 4-trimethvl-5-nhenvl- 1 O-tt-nrnnvnvln T vV 1 H-f 1 1t^n^npvrannr^ 4- 

flquinoline 

Example 7 and propargyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DCI/NH3) m/z 408 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 1.12 (s, 3H). 1.23 (s, 3H), 1.83 (s. 3H), 3.59 (t, 1H,), 
4.81 (d, 2H), 5.39 (br s, 1H), 6.19 (br s, 1H), 6.47 (d, 1H), 6.61 (d, 1H), 6.71 (d, 1H), 
6.78 (s, 1H), 6.90 (t, 1H), 7.14-7.22 (m, 5H). 8.02 (d, 1H); 

Anal, calcd for C28H25NO2: C, 82.53; H, 6.18; N, 3.44. Found: C, 82.64; H 6.31; N, 
3.38. 

Example 76 

2.5-dihYdr0-22.4-trimethvl-5-nhenvl-10-f2-nmp»nv1n xvVlH-rnhenzn P v ra nnr^.4- 

flquinoline 

Example 7 and allyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DCI) m/z 410 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 1.15 (s, 3H), 1.23 (s, 3H), 1.84 (s, 3H), 4.51-4.64 (m, 
2H), 5.26 (dq, 1H), 5.39 (br s, 1H), 5.40 (dq. 1H), 6.12 (ddt, 1H), 6.21 (br s. 1H), 6.44 
(dd, 1H), 6.55 (dd, 1H), 6.69 (d, 1H), 6.77 (s, 1H), 6.88 (t, 1H), 7.15-7.24 (m, 5H), 
8.06 (d, 1H); 

HRMS calcd m/z for C28H27NO2: 409.2042 (M+H)+ Found: 409.2039. 

Example 77 
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10-methanol 

A solution of Example 4 (32 mg, 0.085 mmol) in dichloromethane (3 mL) under 
argon, at -78° C, was treated dropwise with diisobutylaluminum hydride (1.0 M) in 
cyclohexanes (0.400 mL, 0.40 mmol), warmed to 0 °C for 3.5 hours, treated with 
Rochelle's salt, separated, and extracted with ethyl acetate. The extract was dried (MgSCXO, 
filtered, and concentrated. The residue was applied to two 10 x 20 cm, 0.25 mm thick silica 
gel plates which were eluted three times with hexane, then ethyl acetate/hexanes (10:90). 
The product band was scraped off and extracted with ethyl acetate to provide the desired 
compound. 

MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR 8 7.47 (d, 1H), 7.14 (m, 2H), 6.80 (dd, 1H), 6.64 (d, 1H), 6.17 (m, 1H), 5.81 
(ddm, 1H), 5.73 (dd, 1H), 5.46 (m, 1H), 5.32 (dd, 1H), 5.02 (dm, 1H), 4.94 (dm, 1H), 
4.62 (m, 2H), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); 
HRMS Calcd m/z for C23H25NO2: 347.1885 (M+H)+. Found: 347.1897. 

Example 78 

2.5-dihvdro-2.2.4-trimethv1-S-r2prnpenv1VlH-rnhen 70pvranor3.4-f1quinf>]ine-1Q- 

carhoxylic acid 

Example 74 and chlorotris(triphenylphosphate)modium(I) chloride were processed 
as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 437 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 87.91 (d, 1H), 7.44 (dd, 1H), 7.19 (d, 2H), 6.74 (d, 
1H), 6.70 (s, 1H), 6.69 (dd, 1H), 6.26 (dd, 1H), 6.22 (s, 1H), 6.11 (dd, 1.0 Hz, 1H), 
5.43 (s, 1H), 5.15 (s, 2H), 1.84 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 79 

5-f3.5-dichloronhenvlV10-ethoxv-2.5-dihvHrn- 2.2.4-trimethvI-lH- 
mhenzonvranor3.4-flqiiino1inf». 
Example 9A and 3,5-dichlorophenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI) m/z 466 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 8 8.10 (d, 1H), 7.46 (t, 1H), 7.13 (d, 2H), 6.95 (dd, 
1H), 6.81 (s, 1H), 6.72 (d, 1H), 6.60 (d. 1H), 6.51 (d, 1H). 6.32 (d, 1H), 5.44 ( s, 1H), 
3.99-4.12 (m, 1H), 1.87 (s, 3H), 1.37 (t. 3H), 1.23 (s, 3H), 1.20 (s, 3H); 
HRMS calcd m/z for C27H25NO2CI2: 465.1262 (M+H)+. Found 465.1277. 
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Example 8Q 
frf3.g^ichIorophenvI)-2.5-dihvdro-2.2.^^ 

Example 7A and 3,5-dichlorobenzylmagnesium bromide were processed as in 
examples 7B and 7 to provide the desired compound. 
MS (DO) m/z 438, 440 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.79 (s, 1H), 8.18 (d, 1H), 7.44 (t, 1H), 7.12 (dd, 
2H), 6.79 (d, 1H), 6.77 (s, 1H), 6.73 (d, 1H), 6.45 (d, 1H), 6.28 (dd, 1H), 6.23 (d, 1H), 
5.43 (s, 1H), 1.87 (d. 3H), 1.22 (s. 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C25H21CI2NO2: 437.0949 (M+H)+. Found: 437.0955. 

Example 81 

S-(3.5-dichlQrophenYl)-2.5-dihvdro-2.2.4-^^ 

lQ-Yllmethylcarhonatfr 
Example 80 and methylchloroformate were processed as in examples 7B and 7 to 
provide the desired compound. 
MS (DCI/NH3) m/z 496 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.58 (d, 1H), 7.45 (t, 1H), 7.24 (m, 2H), 7.02 (t, 1H), 
6.82 (s, 1H), 6.80 (dd. 1H), 6.75 (dd, 1H), 6.74 (d, 1H). 6,48 (s, 1H), 5.43 (s, 1H), 
3.79 (s, 3H), 1.79 (s, 3H), 1.25 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C27H23NO4C12 C, 65.33; H, 4.67; N, 2.82. Found: C, 65.12; H. 4.55, N, 
2.79. 

Example 82 

2.5-dihvdro-2.2.4-trimethvl-5-f2-prnpe.nv1V1 H-rnhftn7npyrannr3.4-flquinolin-l0-nl 
Example 7A and allylmagnesium bromide were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 334 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 9.77 (s. 1H), 8.10 (d, 1H), 6.88 (t, 1H), 6.58 (d, 1H), 
6.53 (d, 1H), 6.35 (d, 1H), 6.05 (s. 1H), 5.89-5.72 (m, 2H), 5.44 (s, 1H), 5.03 (d, 1H), 
4.99 (d, 1H), 2.50-2.40 (m, 1H), 2. 25-2.18 (m, 1H), 2.16 (s, 3H), 1.16, (s. 3H), 1.15 
(s, 3H); 

HRMS calcd m/z for C22H23NO2: 333.1729 (M+H)+. Found 333,1734. 

Example 83 

10-fhromodifluoromethoxvV2.5-dihvrf )-2.2.4-irim ( -thvl-5-f2-propenvl>-lH- 
mhenzonvranon.4-flquinr>lin«> 
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Example 82 and dibromodifluoromethane were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 7.60 (d, 1H), 7.21 (t, 1H), 7.0 (m, 1H), 6.95 (dd, 1H), 
6.64 (d, 1H), 6.35 (s, 1H), 5.89-5.76 (m, 2H), 5.46 (s, 1H), 5.04 (dd, 1H), 4.96 (dd, 
1H), 2.55-2.44 (m, 1H), 2.33-2.25 (m, 1H), 2.18 (s, 3H), 1.19, (s, 3H), 1.17 (s, 3H); 
HRMS calcd m/z for C23H22F2N0 2 Br: 461.0802 (M+H)+. Found 461.0815. 

Example 84 

r3-f2.5-dShvdro-10-memoxv-2.2.4-trimemvl-lH-rnr^n7onvranor^.4-flgiiinn1in- 

5-vnphenyn methvlcarhonate 
Example 13 and methylchloroformate were processed as in Example 10 to provide 
the desired compound. 
MS (DCI/NH3) m/z 458 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.25 (t, 1H), 7.12 (d, 1H), 7.01 (q, 1H), 

6.90 (q, 2H). 6.78 (s, 1H), 6.72 (d, 1H). 6.57 (q, 1H), 6.44 (q, 1H), 6.20 (d. 1H), 5.39 

(s, 1H), 3.80 (s, 3H), 3.63 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H27NO5: C, 73.50; H, 5.94; N, 3.06. Found: C, 73.63; H, 6.20; N, 

2.86. 

Example 85 

2.5-dihvdro- 1 0-methoxv-5-(3-methoxvphenvlV2.2.4-trimethv1- 
lH-mbenzopvranor3.4-f)quinoline 
Example 13 and methyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 6 8.01 (d, 1H), 7.13 (t, 1H), 6.92 (t, 1H), 6.75-6.67 (m, 
5H), 6.57 (dd, 1H), 6.46 (dd, 1H), 6.20 (d, 1H), 5.39 (s, 1H), 3.80 (s, 3H), 3.63 (s, 
3H), 1.88 (s, 3H), 1.22 (s, 3H), 1.16 (s. 3H); 

Anal, calcd for C27H27NO3: C, 78.42; H, 6.58; N, 3.38. Found: C, 78.58; H, 6.55; N, 
3.23. 

Example 86 

2.5-dihvdro-10-methox v-2.2.4-trimethyl-5-r3-(2-propenyloxy^phenvll- 
lH-rnhenzopvranof3.4-nquinn1ine 
Example 13 and allyl bromide were processed as in Example 14 to provide the 
desired compound. 
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MS (DCI/NH3) m/z 440 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.02 (d, 1H), 7.13 (t, 1H). 6.92 (t, 1H), 6.78-6.67 (m, 
5H), 6.56 (d, 1H), 6.46 (d, 1H). 6.20 (d, 1H), 5.95 (m, 1H), 5.40 (s, 1H). 5.31 (dd, 
1H), 5.21 (dd. 1H), 4.42 (d, 2H), 3.80 (s, 3H), 1.86 Cs. 3H), 1.23 (s, 3H). 1.16 Cs. 
3H); 

Anal, calcd for C29H29NO3: C, 79.24; H, 6.64; N, 3.18. Found: C, 78.87; H, 6.46; N, 
3.07. 

Example 87 

2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl-S-f ^nhenvlmethn xv^phftiwn- 
1 H-mhenranvrannrr4-flqiiinr»1in<» 

Example 13 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 490 (M+H) + ; 

*H NMR (300 MHz, DMSO-de) 5 8.06 (d, 1H), 7.40 (m, 5H). 7.18 (t, 1H), 6.97 (t, 1H), 

6.90-6.85 (m. 2H), 6.80-6.74 (m, 3H), 6.62 (d, 1H), 6.48 (d, 1H), 6.24 (d, 1H), 5.45 (s. 

1H), 5.03 (d, 2H), 3.85 (s, 3H), 1.92 (s, 3H), 1.29 (s, 3H), 1.21 (s, 3H); 

AnaL calcd for C33H31NO3: C, 80.95; H, 6.38; N, 2.86. Found: C, 80.81; H, 6.24; N, 

2.96. 

Examnle 88 

5-r3-fcvclonn)nvlmethoxv>nhenvn-2.5-Hihvrtm-in- me thnxv-?. 7 .4-tri me thv1- 

lH-mhenznnvrannrr4-flmiinn1inft 

Example 13 and cyclopropylmethyl bromiode were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 454 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 6 8.01 (d, 1H), 7.12 (t, 1H), 6.92 (t, 1H), 6.74-6.68 im, 
5H), 6.55 (d, 1H), 6.46 (d, 1H), 6.20 (s, 1H), 5.39 (s. 3H), 3.79 (s, 3H), 3.66 (d, 2H), 
1.86 (s, 3H), 1.23 (s, 3H). 1.16 (s, 3H), 1.12 (m, 1H), 0.50 (q, 2H), 0.24 (q, 2H); 
Anal, calcd for C30H31NO3: C, 79.44; H, 6.88; N, 3.08. Found: C, 79.12; H, 6.72; N, 
2.99. 

Example 89 

2.5-dihvdro-10-m<-thoxv-2.2.4-trimethvl-5-r3-r2-n-nin e ridinvlVth oxv1phenv1- 
lH-rnhenynpvranor3.4-f1quino1ine 
Example 13 and 1 -(2-chloroethyl)piperidine were processed as in Example 14 to 
provide the desired compound. 
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MS (DCI/NH3) m/z 5 1 1 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.12 (t, 1H), 6.92 (t, 1H), 6.77-6.68 (m, 
5H). 6.57 (d, 1H), 6.46 (d, 1H), 6.20 (d, 1H). 5.39 (s. 1H). 3.91 (t. 2H), 3.80 (s. 3H). 
2.55 (t, 2H), 2.35 (b, 4H), 1.92 (s, 3H), 1.46 (b, 4H), 1.36 (b, 2H), 1.22 (s, 3H), 1.16 
(s,3H); 

Anal, calcd for C33H38N2O3O.SH2O: C, 76.27; H, 7.56; N, 5.39. Found: C, 76.26; H, 
7.38; N, 5.28. 

Examnle 90 

5-(3-hexvl0XVPhenvn-2.5-dihvdrn- 1 0-tnp t hoxv-2.2.4-trimt»thv1- 
lH-rnhenzopwa nof3.4-flqutno1inp. 
Example 13 and hexyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 484 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.09 (t, 1H), 6.92 (t, 1H), 6.75-6.67 (m. 
5H). 6.56 (dd, 1H), 6.46 (dd, 1H), 6.18 (d, 1H), 5.40 (s. 1H), 3.81 (t, 2H), 3.79 (s, 
3H), 1.87 (s, 3H), 1.60 (m, 2H), 1.36-1.23 (b, 6H), 1.22 (s, 3H), 1.16 (s, 3H), 0.86 (t, 
3H); 

HRMS calcd m/z for C32H37NO3: 483.2773 (M+H)+. Found: 483.2776. 

Examnle 91 

5-r3-r2.4-dinitronhenoxv>nhenvn-2.5-dihvdro-10-m e thoxv-2 2 .4-trimethv1- 
lH-mhenzonvranorV4-flquinnline. 

Example 13 and l-fluoro-2,4-dinitrobenzene were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.87 (d, 1H), 8.38 (dd, 1H), 7.88 (d, 1H), 7.40 (t, 
1H), 7.20-7.08 (m, 2H), 7.20-7.08 (m, 2H), 6.81 (s, 1H), 6.72 (d, 1H), 6.68 (d, 1H), 
6.62 (d, 1H), 6.46 (dd, 1H), 6.24 (d, 1H), 5.40 (s, 1H), 3.78 (s, 3H), 1.90 (s, 3H), 1.19 
(s, 3H), 1.13 (s, 3H); 

Anal, calcd for C32H27N3O7: C, 67.95; H, 4.81; N, 7.42. Found: C, 68.20; H, 5.05; N, 
7.20. 

Example 92 

2.5-dihvdrO-10-methoxv-2.2.4-trimethvl-5- r3-r2-nrnpvnv1nxvVhftnvll- 
1 H-r 1 lhen7f>pvrn n nH.4-nqninnlinp 
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Example 13 and propargyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.00 (d. 1H), 7.13 (t, 1H), 6.92 (t, 1H), 6.80-6.68(m, 
5H), 6.56 (d, 1H). 6.48 (d, 1H), 6.18 (d, 1H), 5.39 (s, 1H). 4.67 (d, 2H). 3.80 (s. 3H), 
3.50 (t, 1H), 1.87 (s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

Example 93 

3-f 2.5-dihYdrO- 1 0-methoxv-2.2 4-friinethvl- 1 H-r 1 Ihenr.npvratinr ^ flqiiinnlin- 
5-vl)nhenol 4-methvlhen7enesu1fnnatft (ester) 
Example 13 and p-toluenesulfonyl chloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 554 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 6 7.99 (d. 1H), 7.47 (d, 2H), 7.36 (d, 4H), 7.22 (t, 1H), 
7.13 (d, 1H), 6.97 (t, 1H), 6.85-6.78 (ra, 2H), 6.70 (d, 1H). 6.68 (s, 1H), 6.59 (dd, 1H). 
6.37 (dd, 1H), 6.24 (d. 1H). 5.39 (s, 1H), 3.80 (s, 3H), 2.43 (s. 3H), 1.74 (s, 3H), 1.24 
(s, 3H), 1.18 (s. 3H); 

Anal, calcd for C33H31NO5S: C, 71.58; H, 5.64; N, 2.52. Found: C, 71.49; H. 5.75; N, 
2.40. 

_ Example 94 

4-f2.5-d«hvdro-10-methoxv-2.?.4-trimethvl-1H-ri lhen7npvrannr3.4-nquinnlin- 

5-vl yhenolacetflte (ever) 

Example IF and 4-methoxymethoxyphenyl bromide were processed as in examples 
12A-C to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.02 (d, 1H), 7.19 (d. 2H), 6.99 (d, 2H), 6.91 (t, 1H), 

6.79 (s, 1H), 6.71 (d, 1H), 6.58 (d, 1H). 6.46 (dd, 1H), 6.21 (d, 1H), 5.39 (s, 1H), 3.79 

(s, 3H). 2.19 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.15 (s, 3H); • 

Anal, calcd for C28H27NO4: C, 76.16; H, 6.16; N, 3.17. Found: C, 75.79; H, 6.24; N, 

3.03. 

Example 95 

4-(2.5-dih Ydro- 1 0-methoxv-2.2 4-trimethvl- 1 H-f 1 1hen7npvranon.4-f)quino1in- 

5-ynphenol 

Example 94 was processed as in Example 13 to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + ; 
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1H NMR (300 MHz, DMSO-ds) 8 9.29 (s, 1H), 8.05 (d, 1H), 7.00 (d, 2H), 6.95 (t, 1H), 
6.74 (d, 2H), 6.72 (s, 1H), 6.63-6.58 (in, 3H), 6.44 (dd, 1H), 6.15 (s, 1H), 5.41 (s, 
1H), 3.83 (s, 3H), 1.90 (s, 3H), 1.28 (s, 3H), 1.20 (s, 3H); 

Anal, calcd for C26H25NO3: C, 78.17; H, 6.30; N, 3.50. Found: C, 78.59; H, 6.20; N, 
5 3.12. 

Example 96 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-5-rr4-rmethv1thio^methnxv1phenvH- 
lH-rnbenzopvranor3.4-flquinoline 
10 Example 95 was processed as in Example 14 to provide the desired compound. 

MS (DCI/NH3) ra/z 460 (M+H)+; 

1H NMR (300 MHz, DMSOd6) 5 8.01 (d, 1H), 7.17 (d, 2H), 6.90 (t, 1H), 6.82 (d, 2H), 
6.72 (s, 1H), 6.69 (d, 1H), 6.56 (d, 1H), 6.42 (d, 1H), 6.17 (s, 1H), 5.38 (s, 1H), 5.16 
(s, 2H), 3.80 (s, 3H), 2.11 (s, 3H), 1.85 (s 3H), 1.23 (s, 3H), 1.16 (s, 3H); 
15 Anal, calcd for C28H29NO3S: C, 73. 17; H, 6.35; N, 3.04. Found: C, 72.86; H, 6.62; N, 
2.69. 

Example 97 

r4-f2.S-dihvdro-10-memoxv-2.2.4-trimemvl-lH-ri^ henzopvi^or^.4-flquinn1in- 
20 5-vl)phenyn dimethylcarbamate 

Example 95 and dimethylcarbanoylchloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z471 (M+H)+; 

*H NMR (300 MHz. DMSO-d6) 5 8.01 (d, 1H), 7.15 (d. 2H), 6.98 (d, 2H), 6.90 (d, 1H), 
25 6.76 (s, 1H), 6.70 (d, 1H), 6.57 (d, 1H), 6.44 (d, 1H), 6.22 (d, 1H), 5.40 (s, 1H), 3.80 
(s, 3H), 2.98 (s, 3H), 2.85 (s, 3H), 1.86 (s. 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 98 

2.5-dihvdr6-10-methoxv-2.2.4-trimethvl-5-r4-fphenvlmet hoxv'>phenvn- 
30 lH-rnbenzopvranor3.4-flquinoline 

Example 95 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) mJz 490 (M+H)+; 

1H NMR (300 MHz. DMSO-d6) 5 8.02 (d, 1H), 7.40-7.28 (m, 4H), 7.08 (d. 2H), 6.90 (t, 
35 1H). 6.84 (d, 2H), 6.72 (s, 1H). 6.70 (d, 1H). 6.55 (d, 1H), 6.41 (d, 1H), 6.15 (s, 1H). 
5.37 (s, 1H), 4.96 (s, 2H), 3.80 (s. 3H), 1.85 (s, 3H), 1.23 (s. 3H). 1.15 (s, 3H); 
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Anal, calcd for C33H31NO3: C. 80.95; H, 6.38; N, 2.86. Found: C, 81.02; H. 6.25; N, 
2.76. 

Example QQ 

2.5-d i hvdro-10-rnethoxv-?, ? 4-trimethvl-5-r3-rm e thnTvm P th o X v)nh e nvn-i h- 
rilbenzonvranon.4-fl<]iHnnW 
Example 13 and methoxymethyl chloride were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 444 (M+H)+; 

1H NMR (300 MHz, DMSO-de) S 8.01 (d, 1H), 7.14 (t, 1H), 6.92 (t, 1H). 6.83-6.75 (m, 
4H). 6.70 (d. 1H), 6.58 (d, 1H), 6.47 (q, 1H), 6.21 (s, 1H), 5.40 (s, 1H). 5.06 (s, 2H), 
3.80 (s, 3H), 3.30 (s, 3H), 1.89 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C28H29NO4: 443.2097 (M+H)+. Found: 443.2098. 

Example IPO 

rf2.5-d i hvdrO-10-methQXV-?. ?. 4-trimethvl-l H-r n hftn7.opvr a n^^,4-flq U inol,n-S. 
vnphenvH 1-momholinecaiWylaf,. 
Example 13 and motpholine were processed as in Example 15 to provide the desired 
compound. 

MS (DCI/NH3) m/z 513 (M+H)+; 

lH NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.22 (t, 1H), 7.05 (d. 1H), 6.93 (t, 2H), 
6.83 (s. 1H), 6.77 (s, 1H), 6.71 (d. 1H), 6.57 (d, 1H), 6.48 (q, 1H), 6.23 (d, 1H), 5.40 
(s. 1H), 3.80 (s. 3H), 3.60 (t, 4H), 3.50 (b, 4H), 1.86 (s, 3H), 1.24 (s, 3H), 1.14 (s, 
3H); 

HRMS calcd m/z for C31H32N2O5: 512.2311 (M+H) + . Found: 512.2328. 

Example 101 

2.5-dihYdrfVlO-mftthoxv-2.24-trimethv1-5-n-r^ emvl. S u1finvnrnethoxv1nh e nv11- 
lH-rnhen7onvranor3.4-flgninnlint» 
A solution of Example 14 (12 mg, 0.005 mmol) in methanol (1 mL) atO °C was 
treated sequentially with TeC>2 (1.6 mg, 0.01 mmol) and acedc acid (50 mg, 0.83 mmol), 
stirred at ambient temperature overnight, treated with saturated NaHC03 and extracted with 
dichloromethane. The extract was washed with water and brine, dried (MgSC>4), filtered, 
and concentrated to yield 
MS (DCI/NH3) m/z 476 (M+H) + ; 

!H NMR (300 MHz. DMSO-d 6 ) 6 8.01 (dd, 1H), 7.15 (dt. 1H). 6.92 (m. 3H), 6.78 (t, 
1H), 6.74 (s. 1H), 6.70 (d, 1H). 6.58 (d. 1H). 6.47 (d, 1H). 6.19 (d, 1H), 5.40 (d, 1H), 
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5.12 (dd, 1H), 4.93 (q, 1H), 3.79 (d, 3H), 2.57 (d, 3H), 1.87 (d 3H), 1.24 (d, 3H), 1.16 
(d, 3H); 

HRMS calcd m/z forC28H 2 9N0 4 S: 475.1817 (M+H)+ Found: 475.1819. 

Example 102 

(M3-f 2.5-dih vdro- 1 O-methox v-2.2.4-trimethyl- 1 H-f 1 1henzopvrann n.4-flquinolin- 

5-yPphenyll ester 

Example 13 and thiocarbanoyl chloride were processed as in Example 16 to provide 
the desired compound. 
MS (DCI/NH3) m/z 487 (M+H) + ; 

*H NMR (300 MHz, DMSO-cfc) 5 8.01 (d, 1H), 7.22 (t, 1H), 7.13 (d, 1H), 6.92 (t, 1H), 
6.85 (d, 1H), 6.78 (s, 1H), 6.72 (s, 1H), 6.59 (d, 1H), 6.57 (d, 1H), 6.45 (d, 1H), 6.21 
(s t 1H), 5.39 (s, 1H), 3.80 (s, 3H), 3.29 (s, 3H), 3.22 (s, 3H), 1.86 (s, 3H), 1.24 (s, 
3H), 1.14 (s, 3H). 



Example 1Q3 

2.5-dihvdro-10-methoxv->2.2.4-trimethvK5-n-rmethvlthio^phenvl%lH- 

nibepzQpyranor3Aflquinolipe 
Example 1Q3A 

A solution of 3-bromophenylmethoxymethyl ether (3.50 g, 15.0 mmol) in THF 
(150 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexanes, 6.00 mL) over 5 
minutes, warmed to -30 °C, cooled to -78 °C, treated with Example IF in one portion, 
warmed to -40 °C, quenched with saturated NH4CI, wanned to ambient temperature, and 
allowed to settle. The supernatant was decanted and concentrated, and the residue was 
partitioned between water and ethyl acetate. The organic layer was washed sequentially with 
water and brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on 
silica gel with 20-25% ethyl acetate/hexane provided the desired compound. 
MS (DCI/NH3) m/z 476 (M+H)+ 

Example 103 
2,5-dihydro-lQ-nieUwxy^^ 

mbenzopvranor3.4-fIquinoline 
A solution of Example 103 A (20 mg, 0.042 mmol) and triethylsilane (49 mg, 0.42 
mmol) in dichloromethane (1 mL) at ambient temperature was treated with BF3-OEt2 (60 
mg, 0.42 mmol), stirred for 24 hours, and treated with saturated NaHC03. The aqueous 
layer was extracted with dichloromethane, and the combined extracts were washed 
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sequentially with 1M NaOH and brine, dried (Na 2 S0 4 ). filtered, and concentrated. Flash 
chromatography of the residue on silica gel with 10-25% ethyl acetate/hexane provided the 
desired compound. 
MS (DCI/NH3) m/z 430 (M+H) + ; 

*H NMR (300 MHz, DMSO-dg) 8 8.01 (d, 1H), 7.15 (t, 1H), 7.05 (s, 1H). 7.03 (d, 1H), 
6.93 (t, 1H), 6.89 (s, 1H), 6.74 (s, 1H), 6.70 (d, 1H). 6.57 (d. 1H), 6.46 (d, 1H), 6.19 
(d, 1H), 5.40 (s, 1H), 3.78 (s, 3H), 3.33 (s, 3H). 1.88 (s, 3H), 1.22 (s, 3H), 1.16 (s, 
3H); 

HRMS calcd m/z for C27H27NO2S: 429.1763 (M+H)+. Found: 429.1764. 

Example IDA 

Q-r3-f2.5-dihYdrO-1f)-methOXV.7?4-trim ft thv1.1W-rnh ft nTopvr a n o n,4-flq.iinnlin- 

5-vDnhenvn methvlcarhnnnthinafr* 

Example 95 and methyl thiochloroformate were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 474 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 8 8.00 (d, 1H), 7.26 (t. 1H), 7.12 (d. 1H), 7.01 (q, 1H), 
6.89 (t. 1H). 6.87 (s, 1H), 6.78 (s, 1H), 6.72 (d, 1H), 6.57 (q, 1H), 6.44 (q, 1H), 6.20 
(d, 1H). 5.39 (s, 1H), 3.78 (s, 3H), 2.35 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.16 (s, 
3H); 

AnaLcalcd for C28H27NO4S: C, 71.01; H, 5.74; N, 2.95. Found: C, 70.77; H. 5.74; N, 
2.79. 

Example IPS 

r3-f2,5-dihvdm-io.memoxv-2.?.4-trimethv^^ 

vttnhenvll triflnorometh.ine^i1fn nntP 

A solution of Example 13 (100 mg, 0.25 mmol), triethylamine (70 uL, 0.5 mmol), 
and 4-dimethylaminopyridine (catalytic) in dichloromethane (10 mL) at -78 °C was treated 
dropwise with trifluoromethanesulfonic anhydride (50 jiL, 0.30 mmol), stirred for 30 
minutes at -78 °C, poured into saturated NaHCQ3, and extracted with ethyl acetate. The 
extract was washed sequentially with water and brine, dried (Na 2 S04), filtered, and 
concentrated. The residue was purified by flash chromatography on silica gel with 15-85% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 532 (M+H)+; 

1H NMR (300 MHz, DMSO-dfi) 8 8.02 (d, 1H). 7.44 (t, 1H), 7.30 (m, 2H), 7.17 (s. 1H), 
6.93 (t. 1H), 6.83 (s, 1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.43 (d, 1H), 6.28 (d, 1H), 5.40 
(s, 1H), 3.78 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.15 (s. 3H); 
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Anal, calcd for C27H24NO5SF3: C, 61.01; H, 4.55; N, 2.64. Found: C, 61.17; H, 4.60; 
N. 2.51. 

Example 106 

5 5-r3-(4.5-dihvdro-4. 4-dimethv1-2-ftT a T o 1vn p hftnvH-2.5-dihvdm- 1 Q-mMbnxv- 

2.2.4-trimethv1-1H-rnhenznpvr a nn n,4.nqiiinnHn < . 
Example 52 (92.9 mg, 0.20 mmol), 2-triraetoylstaimyl-4,4-dimethyloxazoline (210 
mg, 0.80 mmol), and [l,r-is(diphenylphosphino)-ferrocene]dichloropalladium(II) (16 mg, 
0.02 mmol) in l-methyl-2-pyrrolidinone (2 mL) were purged with N2, heated at 85 °C for 3 

10 hours, partitioned between ethyl acetate (50 mL) and saturated KF (30 mL), stirred for 1 
hour, and filtered through a pad of powdered sea shells (Celite®). The filtrate was washed 
with water, brine, dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 0-30% ethyl acetate/hexanes to provide the desired 
compound. 

15 MS (DCI/NH3) m/z 48 1 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 8 8.02 (d, IB), 7.64 (d, 1H), 7.62 (s, 1H), 7.41 (d, 1H), 
7.32 (t, 1H), 6.92 (t, 1H), 6.82 (s, 1H), 6.71 (d, 1H), 6.56 (dd, 1H), 6.47 (dd, 1H), 6.25 
(d, 1H), 5.40 (s, 1H), 4.02 (s, 2H), 3.78 (s, 3H), 1.84 (s, 3H), 1.25 (s, 3H), 1.22 (s, 
6H), 1.16 (s, 3H); 

20 Anal, calcd for C31H32N2O3O.7H2O: C, 75.49; H, 6.85; N, 5.68. Found: C, 75.83; H, 
6.88; N, 5.29. 

Example 107 

ethYl 3-f2.5-dihYrirP- 1 0-methoxv-2.2.4-trimethvl- 1 H-f 1 Ihenznpvrannn 4- 
25 fIauinolin-5-vnhenznate 

Example 106 (48 mg, 0.1 mmol) in 1.5 M sulfuric acid in ethanol (5 mL) was 
refluxed for 16 hours, cooled, poured into saturated NaHCOs, and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na 2 S04), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 30% ethyl 
30 acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 456 (M+H) + ; 

lH NMR (300 MHz, DMSO-d 6 ) 8 8.02 (d, 1H), 7.76 (m, 2H), 7.48 (d, 1H), 7.38 (t, 1H), 
6.91 (t, 1H), 6.85 (s, 1H), 6.72 (d, 1H). 6.56 (dd, 1H), 6.46 (dd, 1H), 6.26 (d, 1H), 
5.40 (s, 1H), 4.23 (q, 2H), 3.78 (s, 3H), 1.84 (s, 3H). 1.25 (t, 3H), 1.24 (s, 3H), 1.16 
35 (s, 3H); 

HRMS m/z calcd for C29H30NO4: 456.2175 (M+H) + . Found: 456.2175 



-124- 



WO 99/41256 



PCT/US99/03127 



Example 108 

3-(2.5-dih Vdro- 1 Q-methoxv-2.2.4-trimethv1- 1 H-f 1 Ihp n zonvrannn 4.fl qu inolin-5- 

vnhenznic ariH 

Example 107 (20 mg, 0.04 mmol) and LiOH H2O (16.8 mg, 0.4 mmol) in 1:1:1 
5 THF/methanol/ water (3 mL) was stirred for 48 hours, and concentrated. The residue was 
dissolved in 1M NaOH (2 mL), washed with diethyl ether, treated with 1M HC1 to pH 3, 
and extracted with ethyl acetate. The extract was dried (N^SO^), filtered, and concentrated 
to provide the desired compound. 
MS (DCI/NH3) m/z 428 (M+H)+; 
10 *H NMR (300 MHz, DMSO-dfi) 8 8.02 (d, 1H), 7.73 (m, 2H), 7.46 (d, 1H), 7.35 (t, 1H), 
6.91 (t, 1H). 6.83 (s. 1H), 6.71 (d. 1H). 6.55 (dd, 1H), 6.46 (dd. 1H), 6.22 (d, 1H), 
5.40 (s, 1H), 3.78 (s, 3H), 1.83 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C27H25NO4: C, 72.86; H, 5.89; N, 3.28. Found: C, 72.89; H, 6.00; N, 
2.94. 

15 

Example 109 

2.5-dihvdro-10-methoxv-2.2.4-trimethv]-S-r^.m ff thvl-5-<'2-pmpftnvnphPnvn- 

lH-fnbenzopvranof3.4-flquinnline 
Example 52 and allyltributyltin were processed as in Example 16 to provide the 
20 desired compound. 

MS (DCI/NH3) m/z 438 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 8 7.99 (d, 1H). 6.91 (t, 1H). 6.80 (m, 3H), 6.70 (s, 1H), 
6.68 (d. 1H), 6.56 (dd, 1H), 6.44 (dd, 1H), 6.16 (d, 1H), 5.78 (ddt, 1H), 5.39 (s, 1H), 
4.94 (dq, 1H), 4.88 (dq, 1H), 3.78 (s, 3H), 3.17 (d, 2H), 2.13 (s, 3H), 1.86 (s, 3H), 
25 1.22 (s. 3H), 1.16 (s, 3H); 

Anal, calcd for C30H31NO2: C, 82.35; H, 7.14; N, 3.20. Found: C, 81.99; H, 7.14; N, 
2.98. 

Example 1 10 

30 l-r3-f2.5-dihvdro-10-methoxv-2.2.4-trimethvl-lH.rnh enzopvrannr3.4-nquinnlin-5-v1V5- 

methvlphenvnethannnp. 
Example 52 and tributyl(l-ethoxyvinyl)tin in dichloroethane (20 mL) was treated 
with silica gel (1.0 g) and formic acid (10 drops), heated to 40 °C for 6 hours, treated with 
water, and extracted with ethyl acetate. The extract was washed with brine, dried (MgSC>4), 
35 filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5-10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H) + ; 
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1H NMR (300 MHz, DMSO-d6> 5 8.01 (d, 1H), 7.61 (s, 1H), 7.51 (s, 1H), 7.28 (s, 1H), 
6.92 (t, 1H), 6.80 (s. 1H), 6.72 (d, 1H), 6.56 (dd. 1H), 6.49 (dd, 1H), 6.24 (m, 1H), 
5.40 (s, 1H), 3.78 (s, 3H), 2.44 (s. 3H), 2.26 (s, 3H), 1.84 (s, 3H), 1.23 (s, 3H). 1.16 
(s. 3H). 

5 

Example 1 1 1 
3.(2.5-dihvdro-10-methoxv-2.2.4-trimftt^^ 

5-trimethylbenzenemethanol 
A solution of Example 1 10 (0.022 g, 0.050 mmol) in THF (5 mL) at 0 °C was 
10 treated with methylmagnesium chloride (3M in THF, 0.83 \iL), wanned to room 

temperature, stirred for 1 hour,- treated with saturated NH4CI, separated, and extracted with 

ethyl acetate. The extract was washed with brine and dried (MgS04), filtered, and 

concentrated to provide the desired compound. 

MS (DCI/NH3) m/z 456 (M+H)+; 
15 *H NMR (300 MHz, DMSO-d 6 ) 6 7.98 (d, 1H), 7.11 (s, 1H), 7.08 (s, 1H), 6.91 (t, 8H), 

6.78-6.63 (m, 3H), 6.55 (d, 1H), 6.46 (d, 1H), 6.18 (m, 1H), 5.39 (s, 1H), 4.84 (s, 1H), 

3.73 (s, 3H), 2.14 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.23 (s, 3H), 1.22 (s, 3H), 1.16 

(s, 3H). 

20 Example 112 

5-f3-f2-foranvttnhenvn-2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl- 

HH-rnben7:opyrappr3,4-f|qujnpline 
Example 52 and 2-(tributylstannyl)furan were processed as in Example 16 to 
provide the desired compound. 
25 MS (DCI/NH3) m/z 456, 450 (M+H)+; 

1H NMR (300 MHz, DMSO-dfi) 8 8.0 (d, 1H), 7.69 (s, 1H), 7.48 (d, 1H), 7.23 (t, 1H), 
7.05 (d, 1H), 6.88 (t, 1H), 6.81 (s, 2H), 6.70 (d, 1H), 6.54 (m, 2H), 6.47 (d, 1H), 6.23 
(s, 1H), 5.41 (s, 1H), 3.78 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C30H27NO3 H2O: C, 77.07; H, 6.25; N, 3.00. Found: C, 77.27; H, 5.97; 
30 N, 3.23. 

Example m 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-5-r3-methvl-S- nH-pyrrolidiivl-vnphenvn- 

lH-mhenzonvranon.4-nqninn1in* 
35 Example 1 1 and pyrrolidine were processed as in Example 17 to provide the desired 

compound. 
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MS (DCI/NH3) m/z 467 (M+H)+; 

1H NMR (300 MHz. DMSO-dg) 6 7.97 (d, 1H), 6.93 (t. 1H), 6.67 (s. 1H), 6.67 (d. 1H), 
6.56 (d. 1H), 6.49 (d. 1H). 6.22 (s, 1H), 6.14 (m. 3H). 5.39 (s, 1H). 3.79 (s 3H) 3 04 
(m. 4H), 2.07 (s. 3H), 1.92 (s, 3H), 1.87 (m, 4H), 1.21 (s, 3H), 1.17 (s, 3H). 

Example 114 

3-f2 . 5-dihv(1ro-10-mrrhoxv-2 ?. 4-frimpthvi-iH.rniv.nrn p vrannr^ ^-HnMinnl in- 

S-methvD-^.N-dimPThvlhenTanaminft 

Example 1 1 and methylamine were processed as in Example 17 to provide the 
desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

»H NMR (300 MHz, DMSO-d 6 ) S 7.98 (d, 1H). 6.92 (t, 1H), 6.67 (d, 1H), 6.61 (s, 1H). 
6.56 (d. 1H), 6.46 (d, 1H), 6.18 (br s, 2H), 6.14 (br s, 1H), 6.10 (s, 1H). 5.58 (q, 1H), 
5.38 (br s, 1H), 3.79 (s. 3H), 2.50 (d, 3H), 2.04 (s, 3H), 1.90 (s. 3H), 1.22 (s 3H) 
1.15 (s, 3H); 

Anal, calcd for C28H 3 oN 2 02-0.5H 2 0: C, 77.21; H, 7.17; N, 6.43. Found: C, 77.65; H 
7.13; N, 5.97. ' ' 

Examnlft IIS 

3-(2.5-dihyrirp-?^m<nhoxy-?.2.4^ 

methvl-N^-Dronenvnhffn^^i^ 

Example 1 1 and aUylamine were processed as in Example 17 to provide the desired 
compound. 

MS (DCI/NH3) m/z 453 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d, 1H). 6.92 (t, 1H), 6.67 (d, 1H), 6.56 (d, H), 
6.45 (d, 1H), 6.24 (br s, 1H). 6.14 (m, 3H), 5.76 (m. 1H), 5.63 (t, 1H), 5.37 (br s, 1H), 
5.10 (qd, 1H), 5.02 (qd, 1H), 3.79 (s, 3H). 3.50 (m, 2H), 2.02 (s. 3H), 1.89 (s, 3H), 
1.22 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 
3.89. 



Examntellrt 

3-f2.5-dihydrP-1P-mrfh0XV-? 7 4-trimethvl-IH-rnh q nznnvrannn 4-flqiiinolm- 
5-Vl)-N-(2-mprhOYVethvn-5-mPthv1hen7Pn a n 1 jp ft 

Example 1 1 and 2-methoxyethylamine were processed as in Example 17 to provide 
the desired compound. 
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*H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d, 1H), 6.95 (t, 1H), 6.65 (d f 1H), 6.60 (s, 1H), 
6.54 (d, 1H), 6.44 (d, 1H), 6.22 (s, 1H), 6.17 (s, 2H), 6.13 (s, 1H), 5.41 (t, 10H), 5.38 
(s, 1H), 3.79 (s, 3H), 3.26 (q, 2H), 3.20 (s, 3H,), 2.98 (q, 2H), 2.03 (s, 3H), 1.90 (s, 
3H), 1.22 (s, 3H), 1.15 (s, 3H). 

5 

Example 117 

5-ylVN-(2-propfflyl)benzgnamine 
Example 52 and allylamine were processed as in Example 17 to provide the desired 
10 compound. 

MS (DCI/NH3) m/z 439 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 5 7.99 (d, 1H), 6.91 (t, 1H), 6.86 (t, 1H), 6.67 (d, 1H), 
6.63 (s, 1H), 6.55 (d, 1H), 6.44 (m, 2H), 6.33 (m, 2H), 6.14 (d, 1H), 5.78 (m, 2H), 
5.37 (s, 1H), 5.12 (qd, 1H), 5.03 (qd, 1H), 3.79 (s, 3H), 3.51 (m, 2H), 1.88 (s, 3H), 
15 1.22 (s,3H), 1.14 (s,3H); 

Anal, calcd for C29H30N2O2: C, 79.42; H, 6.89; N, 6.39. Found: C, 79.03; H, 7.05; N, 
6.17. 

Example 118 

20 re-n-re.S^ihydnyl^m 

5-methylphenvn-N.N-dimethvlurea 
A solution of Example 1 15 (0.1 12 g t 0.247 mmol) in 10% ethanoVwater (10 mL) 
was treated with l,4-diazabicyclo[2.2.2]octane (0.056 g, 0.495 mmol) and 
chlorotris(triphenylphosphine)rfiodium(I) (0.115 g, 0.124 mmol), refluxed for 15 hours, 

25 poured into 5% HC1, stirred 20 minutes, neutralized with NaHC03, and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na2SC>4), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 20-33% ethyl 
acetate/hexanes to provide the desired aniline. 

The aniline (0.030 g, 0.073 mmol) was dissolved in 2:l/toluene:THF (7 mL), 

30 treated sequentially with diisopropylethylamine (38 ^iL, 0.218 mmol) and 

N,N-dimethylcarbamoyl chloride (20 nL, 0.218 mmol), refluxed for 18 hours, cooled, 
treated with water, and extracted with ethyl acetate. The extract was washed with brine, 
dried (MgSCU), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25-50% ethyl acetate/hexanes to provide the desired 

35 compound. 
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1H NMR (300 MHz, DMSO-dg) 8 8.15 (s, 1H), 7.98 (d, 1H), 7.10 (br s. 2H), 6.91 (t, 
1H), 6.69 (d, 1H), 6.63 (s, 1H), 6.56 (d, 1H), 6.54 (s. 1H), 6.46 (d, 1H), 6.16 (br s. 
1H), 5.38 (s, 1H), 2.85 (s, 6H), 2.09 (s, 3H), 1.86 (s, 3H), 1.24 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C30H39N3O3: 484.2600 (M+H) + . Found: 484.2601. 

Example 119 

N-r3-f2.5-dihvdro-10-methoxv-2.7 4-nimethvM 

5.vnnhenvnhftnyftn ff mfth a n a min^ 

Example 1 1 and benzylamine were processed as in Example 17 to provide the 
desired compound. 

1H NMR (300 MHz. DMSO-dg) 6 7.97 (d, 1H), 7.23 (m, 5H), 6.80 (m, 2H), 6.65 (d, 
1H), 6.59 (s, 1H), 6.53 (d. 2H), 6.49 (s, 1H), 6.20 (m, 3H), 6.16 (t, 1H), 6.12 (s, 1H), 
5.35 (s, 1H), 4.10 (b, 2H), 3.78 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C33H32O2N2: 488.2464 (M+H)+ Found: 488.2468. 

Example 120 

5-r(3 . 5-dichlornbpnvl>methv1enel-2.5-dihvdm-10-methoxv-2 2 4 -trimethvl- 
lH-rnhenzopvrannf3.4-f) guinoline 
Example IF and 3,5-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.17 (d, 1H), 7.32 (s, 1H), 6.96 (s, 2H), 
6.81-6.74 (m, 4H). 6.45 (s, 2H). 5.11 (s. 1H), 3.93 (s, 3H), 1.88 (s, 3H), 1.22 (s, 3H), 
0.89 (s, 3H); isomer 2: 8 8.29 (d, 1H), 7.78 (s, 2H), 7.45 (s, 1H), 7.23 (t, 1H), 7.18 (d, 
1H), 7.16 (d, 1H). 6.84 (d, 1H). 6.66 (s, 1H), 5.59 (s, 1H), 5.47 (s, 1H), 3.93 (s, 3H), 
1.96 (s, 3H), 1.27 (s. 6H); 

HRMS calcd m/z for C27H23CI2NO2: 463.1 106 (M+H)+. Found: 463.1 1 12. 

Example 121 

5-ff4-chlorQDhenvnmethvlene1-2.5-dihvdm.l0.methnxv-2.2.4-tri m ethvl- 
lH-mbenzoDvranon.4-f1qiiino1ine 
Example IF and 4-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.26 (d, 1H), 7.75 (d, Hz. 2H). 7.42 (d. 2H). 
7.18 (t. 2H), 6.89 (d. 1H), 6.74 (d. 1H). 6.61 (s. 1H). 5.54 (s. 1H). 5.46 (s, 1H). 3.91 
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(s, 3H), 1.97 (s, 3H), 1.26 (s, 6H); isomer 2: 8 8.13 (s, 1H), 7.18 (t, 1H), 7.04 (d, 2H), 
6.82-6.71 (ra, 5H), 6.46 (s, 1H). 6.41 (s, 1H), 5.04 (s, 1H), 3.91 (s, 3H), 1.84 (s, 3H), 
1.22 (s, 3H), 0.90 (s, 3H); 

HRMS calcd m/z for C27H24CINO2: 429. 1496 (M+H)+. Found: 429. L500. 

5 

Example 122 
2.5-dihydro- 1 0-methoxy-2.2.4-trimelhyl-5-rr3- 

(trifluoromethvnphenvnmethvlenel-1H-m-henznpvranon.4-nquinoline 
Example IF and 3-trifluoromethylmagnesium bromide were processed as in 
10 Example IB to provide the desired compound. . 
MS (DCI/NH3) m/z 464 (M+H)+; 

*H NMR (300 MHz, DMSO-dg) isomer 1: 5 8.28 (d, 1H), 8.13 (s, 1H), 7.98 (d, 1H), 
7.65-7.56 (m, 1H), 7.33-7.39 (m, 1H), 7.21 (t, 1H), 6.83-6.78 (m, 2H), 6.75 (t, 1H), 
6.64 (s, 1H), 5.68 (s, 1H), 5.48 (s, 1H), 3.92 (s, 3H), 1.99 (s, 3H), 1.27 (s, 6H); isomer 
15 2: S 8.17 (d, 1H), 7.65-7.56 (ra, 1H), 7.45 (d. 1H), 7.39-7.33 (m, 1H), 7.27 (d, 1H), 
7.17 (t, 1H), 6.83-6.78 (m, 2H), 6.75 (t, 1H), 6.56 (s, 1H), 6.40 (s, 1H), 5.01 (s, 1H), 
3.92 (s, 3H), 1.88 (s, 3H), 1.19 (s, 3H), 0.78 (s, 3H); 
HRMS calcd m/z for C28H24F3NO2: 463.1759 (M+H)+. Found: 463. 1762. 

20 Example 123 

5-r(2.6-difluorophenynmethylenel-2.5-dihydro-10-methoxy-2.2.4- 
triraethyl- 1 H- f 1 Ibenzopyranof 3.4-f|quinoIine 
Example IF and 2,6-difluorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
25 MS (DCI/NH3) m/z 432 (M+H)+; 

1H NMR (300 MHz, DMSO-de) isomer 1: 8 8.32 (d, 1H), 7.19 -7.08 (m, 3H), 6.92 (t, 
1H), 6.81 - 6.76 (m, 2H), 6.64 (s, 1H), 6.54 (d, 1H), 5.49 (s, 1H), 5.46 (s, 1H), 3.92 (s, 
3H). 2.11 (s, 3H), 1.25 (s, 6H); isomer 2: 8 8.18 (d, 1H), 7.38 (t, 1H), 7.19-7.08 (m, 
3H), 6.81-6.76 (m, 2H), 6.67 (d, 1H), 6.21 (s, 1H), 6.19 (s, IH), 4.96 (s, 1H), 3.93 (s, 
30 3H), 1.91 (s, 3H), 1.16 (s, 3H), 0.61 (s, 3H); 

HRMS calcd m/z for C27H23F2NO2: 431. 1697 (M+H) + . Found: 431. 1704. 

Example 124 

5-rr2-chlnrophenvnmRthv1ene1-2.5-dihvdm-10-methoxv-2.2.4-triraethvl- 
35 1 H-H Ibenzopyranof 3.4-flquinoline 
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Example IF and 2-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

lH NMR (300 MHz, DMSO-de) isomer 1: 5 8.11 (d, 1H), 7.47 (d, 1H), 7.40 (d, 1H), 
7.23-7.10 (ra, 3H), 6.84-6.74 (ra, 2H), 6.71 (s, 1H), 6.66 (s, 1H), 6.01 (s, 1H), 5.47 (s. 
1H), 3.93 (s. 3H), 2.02 (s, 3H), 1.25 (s. 6H); isomer 2: 5 8.27 (d, 1H), 8.18 (d, 1H), 
7.41 (t, 1H), 7.26 (d, 1H), 7.01 (t, 1H), 6.84-6.74 (m, 4H), 6.47 (s, 1H). 6.37 (s, 1H), 
5.00 (s, 1H), 3.93 (s, 3H), 1.88 (s, 3H), 1.18 (s, 3H), 0.73 (s, 3H); 
HRMS calcd m/z for C27H24CINO2: 429. 1496 (M+H) + . Found: 429. 1497. 

Example 125 

5-\( 2.6-dich1oronhenvnmethvlenel-2 S-rfihv dm- 1 0-m^thoy v-2.2 .4- 
uimethvl-lH-rnbenzonvranond-flqiiinnUn^ 
Example IF and 2,6-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

*H NMR (300 MHz, DMSO-de) isomer 1: 8 8.27 (d, 1H), 7.16 (m, 2H), 7.07 (t, 1H), 
6.81-6.76 (m, 3H), 6.68 (d, 1H), 6.30 (s, 1H), 5.47 (s, 1H), 4.90 (s, 1H). 3.93 (s, 3H), 
1.96 (s, 3H), 1.15 (s, 3H), 0.59 (s, 3H); isomer 2: 5 8.37 (d. 1H), 7.45 (d, 2H), 7.31 (t, 
1H), 7.16 (m, 2H), 6.77 (m, 1H), 6.65 (s, 1H), 6.44 (d, 1H), 6.34 (s, 1H), 5.60 (s, 1H), 
3.91 (s, 3H), 2.20 (s, 3H), 1.25 (s, 6H); 

HRMS calcd m/z for C27H23CI2NO2: 463.1 106 (M+H)+. Found: 463.1 1 14. 

Example 126 

5-ff2-fIuorophenvnmethvlenel-2.5-dihvdro-iO- me t h oxv-2.2.4-trimethvi- 
lH-mbenzonvranon.4-f]quinn!inft 
Example IF and 2-fluorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSO-de) isomer 1: 8 8.30 (d, 1H), 8.23 (m, 1H), 7.28 (m, 1H), 
7.19 (t, 1H), 7.18 (d, 1H), 6.93 -6.75 (m, 3H), 6.76 (d, 1H), 6.65 (s, 1H), 5.77 (s, 1H), 
5.49 (s, 1H), 3.93 (s. 3H), 2.01 (s, 3H), 1.25 (s, 6H); isomer 2: 8 8.17 (d, 1H), 7.28 (m, 
2H). 7.18 (d, 1H), 7.14-7.06 (m, 2H), 6.79 (m, 2H), 6.72 (d, 1H). 6.41 (s, 1H), 6.38 (s, 
1H), 5.00 (s, 1H), 3.93 (s, 3H), 1.87 (s. 3H), 1.18 (s. 3H). 0.76 (s, 3H); 
HRMS calcd m/z for C27H24FNO2: 413.1791 (M+H)+. Found: 413.1788. 

Example 127 
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2.5-dihvf1m-in.mp.thoxv-2.2.4-trimethvl-5-rf4.S-dihvdro-4.4-dimethvl-2- 
oxazo1vnmetliy1enel.lH-fnbenzopvranor3.4-flquinoline 
Example IF and 4,4-dimethyl-2-oxazoline-2-methyllithium were processed as in 
Example IB to provide the desired compound. 
5 MS (DCI/NH3) m/z 417 (M+H) + ; 

*H NMR (300 MHz, DMSO-cfc) isomer 1: 8 8.34 (d, 1H), 7.19 (t, 1H). 6.83-6.78 (m, 
2H), 6.74-6.70 (m, 2H), 5.48 (s, 1H), 5.08 (s, 1H), 3.98 (s, 2H), 3.92 (s, 3H), 1.99 (s, 
3H), 1.22 (s, 3H), 1.20 (s, 9H); isomer 2: 8 8.06 (d, 1H), 7.14 (m, 1H), 6.80 (m, 1H), 
6.76 (m t 1H), 6.72 (m, 1H), 6.42 (s, 1H), 5.96 (s, 1H), 5.35 (s, 1H), 3.90 (s, 3H), 3.72 
10 (m. 2H), 1.93 (s, 3H), 1.32 (s, 3H), 1.20 (s, 6H), 1.11 (s, 3H); 

HRMS calcd m/z for C26H28N2O3: 417.2178 (M+H) + . Found: 417.2176. 

Example 128 

2.5-dihvdro- 10-methoxv-2 .2.4-trimethv1-'>-f2-pvridinvlmethvleneVlH- 
15 fnhenzopvranr»n.4-nqiiinr)1ine 

Example IF and 2-methylpyridyllithium were processed as in Example IB to 
provide the desired compound. 
MS (DCI/NH3) m/z 397 (M+H) + ; 

*H NMR (300 MHz, DMSO-d6) isomer 1: 5 8.50 (m, 1H), 8.31 (d, 1H), 8.25 (d, 1H), 
20 7.83 (t, 1H). 7.20 (d, 1H), 7.19 (m, 1H), 6.95 (d, 1H), 6.83 (d, 1 H,), 6.78 (d, 1H), 

6.64 (s, 1H), 5.77 (s, 1H), 5.49 (s, 1H), 3.92 (s, 3H), 2.00 (s, 3H), 1.27 (s, 6H). isomer 
2: 8 8.43 (m, 1H), 8.15 (d, 1H), 7.48 (t, 1H), 7.22 (d, 1H), 7.15 (d, 1H), 7.08 (m, 1H), 
6.88 (d, 1H), 6.78 (d, 1H), 6.77 (t, 1H), 6.46 (s, 1H), 6.38 (s, 1H). 4.99 (s, 1H), 3.92 
(s, 3H), 1.87 (s, 3H), 1.21 (s, 3H), 0.89 (s, 3H); 
25 HRMS calcd ra/z for C26H24N2O2: 397.1916 (M+H)+. Found: 397.1923. 

Example 129 

2.5-dihvdro- 10-methoxv-2.2.4-trimfithv1.S-f 2-thienvl V 1 H-f 1 1henzor)vranor3.4-flauinoline 
Example IF and 2-thienyllithium were processed as in Example IB to provide the 
30 desired compound. 

MS (DCI/NH3) m/z 391 (M+H)+; 

*H NMR (300 MHz, DMSO-dg) 8 8.01 (d. 1H), 7.38 (d, 1H), 6.95 (dd, 1H), 6.93 (s, 
1H), 6.81 (dd, 1H), 6.68 (d, 1H), 6.65 (d, 1H), 6.64 (d, 1H), 6.46 (d, 1H), 6.21 (d, 
1H), 5.39 (s, 1H), 3.81 (s, 3H), 1.95 (d, 3H), 1.21 (s, 3H), 1.15 (s. 3H). 

35 

Example 130 
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2^-dihvdro-9.1^dimBthoxv-2.2.4-trim e ^^ 

flqwinolinpr 

1,2,4-trimethoxybenzene was processed as described in Schemes 1 and 2 to provide 
the desired compound. 
MS (DCI/NH3) m/e 378 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.93 (d, 1H), 6.82 (d. 1H). 6.61 (dd, 2H), 6.22 (d, 
1H), 5.81 (ddt, 1H), 5.70 (dd, 1H), 5.44 (s. 1H), 5.01 (m, 2H), 3.76 (s, 3H), 3.67 (s, 
3H), 2.35 (m, 2H), 2.16 (s, 3H), 1.17 (s. 3H), 1.16 (s, 3H). 

Example m 

5-f2-CYClnhexen-l-Vl)-2.5^ihvdro-9Jn-dimet h nxv-2?,4-rrimefhvl-1H- 
mhenzonvrannn.4-nf,iiinn1in>. 
1,2,4-trimethoxybenzene was processed as described in Example 130 but 
substituting 3-trimethylsilylcyclohexene for allyltrimethylsilane to provide the desired 
compound. 

MS (DCI/NH3) m/e 418 (M+H) + ; 

»H NMR (300 MHz, DMSO d 6 ) 5 8.03 (d, 1H), 8.01 (d, 1H), 6.83 (d, 1H), 6.82 (d, 1H), 
6.60 - 6.69 (m, 4H), 6.31 (d, 1H), 6.27 (d, 1H), 5.6-5.8 (m, 4H), 5.35-5.52 (m, 4H), 
5.11 (m, 1H), 5.09 (m, 1H), 3.77 (s, 6H), 3.69 (s, 3H), 3.68 (s, 3H), 2.25 (m, 4H), 2.13 
(s, 3H), 2.10 (s, 3H), 1.95 (m, 4H), 1.6 (m, 4H),1.31 (s, 3H), 1.29 (s, 3H), 1.07 (s, 
3H), 1.04 (s, 3H). 

(249978) Example 112 Claim 

2.5-dihYdr0'10-meth0XV-5-(3-methv1-3-hutenvn-2,2 4 - trimethvl-1H-rnhenzopvr a nnn.4- 

flquinoline 

Example 2B and 3-methyl-l-trimethylsilyl-2-butene (prepared according to Fleming, 
et al. Synthesis 1979, 446.) were processed as in example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e (M+H)+ 376; 

1H NMR (300 MHz, DMSO-dg) S 8.10 (d, J=8 Hz, 1H), 7.01 (t, J=8 Hz, 1H), 6.65 (d, 
J=8 Hz, 1H), 6.62 (d. J=8 Hz, 1H), 6.49 (d, J=8 Hz, 1H). 6.25 (br s, 1H), 5.57 (s, 1H), 
5.55 (dd. J=17, 11 Hz, 1H), 5.41 (s, 1H), 4.64-4.56 (m, 2H), 3.83 (s. 3H), 2.14 (s, 3H), 
1.31 (s, 3H), 1.01 (s, 3H), 0.86 (s, 3H), 0.83 (s, 3H); 

NMR (100 MHz, DMSO-d 6 ) 5 156.31, 153.48, 145.02, 143.74, 133.05, 128.73, 
127.10, 126.82, 126.27, 119.20, 118.15. 114.05, 113.11, 110.85. 109.36. 105.24. 
78.33, 55.69, 49.12, 44.84. 29.53. 26.14, 23.53, 23.43. 23.35; 
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Anal, calcd for C^I^NC^IM^O: C, 79.02; H, 7.82; N, 3.69. Found: C, 79.09; H, 
7.94; N, 3.59. 

Example 133 

s 2.5-dihydro- 1 Q-metho*y-5-( 5.5-dimgthyl-3-cyclQhgxenyn-2.2.4-trimethyl- 1 H- 

f 1 lbgn?wpyr8nQr3.4-f1qninoling 
Example 2B and 5,5-dimethyl-l-trimethylsilyl-2-cyclohexene (prepared from 5,5- 
dimethyl-2-cyclohexene-l-ol by the method of Tsuji, et al J. Org. Chem. 1996, 61, 
5779) were processed as in example 2 to provide the desired compound as a 1.8:1 
10 inseparable mixture of diastereomers. 
MAJOR: 

MS (DCI/NH3) m/e (M+H)+ 416; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.08 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.25 (br s, 1H), 5.85 (m, 1H), 5.62-5.71 (m, 1H), 
15 5.46 (s, 1H), 5.45 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.41-2.33 (m, 1H), 2.11 (s, 3H), 
1.84-1.72 (m, 1H), 1.68-1.48 (ra, 2H), 1.30 (s, 3H), 1.35-1.21 (m, 1H), 1.01 (s, 3H), 
0.76 (s, 3H), 0.53 (s, 3H); 

Anal, calcd for C28H33N02«l/2H 2 0: C, 79.21; H, 8.07; N, 3.30. Found: C, 79.31; H, 
7.75; N, 3.11. 
20 MINOR: 

lH NMR (300 MHz, DMSO-ti<>) 5 8.02 (d, J=8 Hz, 1H), 7.09 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.57 (d. J=8 Hz, 1H), 6.20 (br s, 1H), 5.60-5.52 (m, 
1H), 5.50 (d, J=10 Hz, 1H), 5.14 (m, 1H), 5.41 (m, 1H), 3.86 (s, 3H), 2.41-2.33 (m. 
1H), 2.09 (s, 3H), 1.91-1.78 (m, 1H), 1.68-1.48 (m, 2H), 1.35-1.21 (m, 1H), 1.28 (s, 
25 3H). 1.07 (s, 3H), 0.92 (s, 3H), 0.51 (s, 3H). 

Example 134 

r*l(5R.TR} 2.5-dihvdro-10.methnxv-5-f2-oxo-3-tetrahvdropvranvn-2.2.4-trimethvl-lH- 

[nbenzopyranQ[3.4-f]qviinQlin6 
30 Example 2B and 3,4-dihydro-6-(trimethylsiloxy)-2H-pyran were processed as in 

Example 2 to give 41% Example 134 and 48% Example 135. 
MS (DCI/NH3) m/e 406 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 8 8.12 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, 3=9 Hz. 1H), 6.49 (d, J=8 Hz, 1H), 6.42 (d, J=5 Hz, 1H), 6.21 
35 (d, J=2 Hz, 1H), 5.44 (br s, 1H), 4.35-4.00 (m, 2H). 3.86 (s, 3H), 2.77-2.67 (m, 1H), 
2.17 (s, 3H), 2.01-1.50 (m, 4H), 1.27 (s, 3H), 1.01 (s, 3H); 
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13C NMR (100 MHz, DMSO-d 6 ) 8 169.93. 156.40, 152.16. 145.53. 133.80, 128.46, 
127.75, 127.20, 126.66. 117.38, 116.74. 113.45, 112.07, 109.23, 109.19, 105.44, 
98.19, 72.79, 69.09, 55.62. 49.44, 46.37, 29.45, 27.13. 23.20. 21.46, 20.22. 19.61; 
Anal, calcd for C25H27NO4M/2H2O: C. 72.44; H, 6.81; N, 3.38. Found: C, 72.66; H, 
6.92; N, 2.91. 

Example 135 

ann (5R. 2'S) 2.5-dihvdro-10-methoxv-5-r2^xo-3-tetrahvdropyr a nvl->-2.7. 4-trimRthvl- 

lH-rnben7.0Pvranor3.4-flquinn1ine 
Example 2B and 3,4-dihydro-6-(trimethylsiloxy)-2H-pyran were processed as in 
Example 2 to give 41% Example 135 and 48% Example 135A. 
MS (DCI/NH3) m/e 406 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.12 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.42 (d, J=5 Hz, 1H), 6.21 
(d, J=2 Hz, 1H), 5.44 (br s, 1H), 4.35-4.00 (m, 2H), 3.86 (s, 3H), 2.77-2.67 (m, 1H), 
2.17 (s. 3H), 2.01-1.50 (m, 4H), 1.27 (s, 3H), 1.01 (s, 3H); 

"C NMR (100 MHz, DMSO-d 6 ) 8 169.93, 156.40, 152.16, 145.53, 133.80, 128.46, 
127.75, 127.20, 126.66, 117.38, 116.74, 113.45, 112.07, 109.23, 109.19, 105.44, 
98.19, 72.79, 69.09. 55.62, 49.44, 46.37, 29.45, 27.13, 23.20, 21.46, 20.22, 19.61; 
Anal, calcd for C25H27NCVI/2H2O: C, 72.44; H, 6.81; N, 3.38. Found: C, 72.66; H, 
6.92;^, 2.91. 

Example H35A 

anti (5R. 2'S) 2.5-dihvdro-10-methoxv-5-f2-nxo-3-tfttnihvHrnp v ranvlV2 ?- 4-trimethvl- 

lH-rnhenzonvranon.4-f1qiiinr.Hn(» 
MS (DCI/NH3) m/e 406 (M+H)+; 

iH NMR (300 MHz, DMSO-d 6 ) 8 8.06 (d, J=9 Hz, 1H), 7.06 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.50 (d, J=8 Hz, 1H), 6.27 (d, J=8 Hz, 1H), 6.21 
(d, J=2 Hz, 1H), 5.46 (s, 1H), 4.01-4.10 (m, 2H). 3.87 (s, 3H). 2.81 (m. 1H), 2.14 (m, 
3H), 1.68 -1.61 (m. 2H), 1.27 (s, 3H). 1.16-1.36 (m, 2H), 1.03 (s. 3H); 
13C NMR (100 MHz, DMSO-d 6 ) 8 172.14, 156.33, 150.95, 145.21, 134.18, 127.71, 
127.38, 127.20, 126.73. 118.09, 116.66, 113.53, 112.78, 110.56, 105.45, 71.40, 66.76, 
55.52, 49.49, 29.46, 27.38, 23.69, 21.05, 20.79; 

Anal, calcd for C25H27NCVI/4H2O: C. 73.24; H. 6.76; N, 3.42. Found: C, 72.89; H, 
7.07; N, 3.05. 
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Example 136 

2.5-dihvdro- 10-methoxv-S-f3-cvclonentenvn-2.2.4-trimethvl- 1 H-f nhenzopvrannn.4- 

f)quinoline 

5 Example 2B and cyclopenten-2-yltrimethylsiIane were processed as in Example 2 to 

provide the desired compound as an inseparable mixture of two diastereomers (1.5:1). 
MS (DCI/NH3) m/z 374 (M+H)+; 
»H NMR (300 MHz, DMSO-dfi) 

Major diastereomer: S 8.05 (d, 1H), 7.09 (t, 1H), 6.72 (d, 1H), 6.66 (d, 1H), 6.58 (d, 
10 1H), 6.19 (s, 1H), 5.77 (ddd, 1H), 5.50 (d, 1H), 5.43 (s, 1H), 5.19 (ddd, 1H), 3.87 (s, 
3H), 2.90 (m, 1H), 2.43-2.15 (m, 2H). 2.09 (s, 3H), 1.97-1.70 (m, 2H), 1.31 (s, 3H), 
1.09 (s, 3H); 

Minor diastereomer: 8 8.07 (d, 1H). 7.08 (t, 1H), 6.70 (d, 1H), 6.66 (d, 1H), 6.61 (d, 
1H), 6.22 (s, 1H), 5.82-5.70 (m, 2H), 5.48 (d, 1H), 5.41 (d, 1H), 3.88 (s, 3H), 2.92 (m, 
15 1H). 2.30 (m, 1H), 2.20 (m, 1H), 2.15 (s, 3H), 1.50 (m, 2H), 1.33 (s, 3H), 1.05 (s, 3H); 
HRMS calcd m/z for C2SH27NO2: 373.2042. Found: 373.2049. 

Example 137 

2.5-dihvdro- 1 0-methoxv-5-n-cvclnhexenvlV2.2.4-trimethvl- 1 H-fl 1henznpvranor3.4- 
20 flquinoline 

Example 28 and cyclohexen-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1.1:1). 
MS (DCI/NH3) m/z 388 (M+H)+; 
*H NMR (300 MHz, DMSO-d 6 ) 
25 Major diastereomer: 8 8.05 (d t 1H), 7.06 (t, 1H), 6.67 (d, 1H), 6.64 (d. 1H), 6.59 (d, 

1H), 6.19 (s, 1H), 5.82 (m, 1H), 5.72 (m, 1H), 5.41 (s, 1H), 5.40 (d, 1H), 3.87 (s, 3H), 

2.29 (m, 1H), 2.13 (s, 3H), 1.95-1.80 (m, 2H), 1.72-1.50 (m, 2H), 1.38-1.10 (m, 2H), 

1.30 (s, 3H), 1.02 (s, 3H); 

Minor diastereomer: 8 8.03 (d, 1H), 7.07 (t, 1H), 6.68 (d, 1H), 6.63 (d, 1H), 6.57 (d, 
30 1H), 6.15 (s, 1H), 5.62 (m, 1H), 5.54 (m, 1H), 5.46 (s, 1H), 5.09 (m, 1H), 3.85 (s, 
3H), 2.29 (m, 1H), 2.10 (s, 3H). 1.95-1.80 (m, 2H), 1.72-1.50 (m, 2H), 1.38-1.10 (m, 
2H), 1.28 (s, 3H), 1.05 (s, 3H); 

HRMS calcd m/z for C26H29NO2: 387.2198. Found: 387.2206. 



-136- 



WO 99/41256 



PCI7US99/03127 



Example 138 

O ^thvdro-jn.m*thnTV-S -n-hiitenv1^^ 

Example 2B and 2-butenyltrimethylsilane were processed as in Example 2 to provide 
the desired compound as an inseparable mixture of two diastereomers (1.3: 1). 
MS (DCI/NH3) m/z 362 (M+H)+; 

1H NMR (300 MHz, DMSO-dg) Major diastereomer: 8 8.04 (d, 1H), 7.05 (t, 1H), 6.69 (d, 
1H), 6.64 (d, 1H), 6.47 (d, 1H), 6.16 (s, 1H), 5.88 (ddd, 1H). 5.54 (d, 1H), 5.46 (s, 
1H), 4.93 (ddd, 1H), 4.74 (ddd, 1H), 3.86 (s, 3H). 2.37 (bm, 1H). 2.17 (s, 3H), 1.30 (s. 
3H), 1.02 (s, 3H), 0.7 l(d, 3H); Minor diastereomer: 6 8.03 (d, 1H), 7.08 (t, 1H), 6.67 (d, 
1H), 6.64 (d, 1H), 6.58 (d, 1H), 6.10 (s, 1H), 5.51 (ddd, 1H), 5.47 (d, 1H), 5.40 (s, 
1H), 4.78 (ddd, 1H), 4.74 (ddd, 1H), 3.86 (s. 3H). 2.38 (bm, 1H). 2.11 (s, 3H), 1.28 (s, 
3H), 1.05 (s, 3H), 1.01 (d, 3H); 

Anal, calcd for C24H27N O2: C, 79.74; H, 7.53; N, 3.87. Found: C. 79.41; H, 7.63; N, 
3.43. 

Example 139 

7 S-dihvdr(vlO-methoxv- < >-n-ftthenv l -1-cvclohexvl'>-2.2.4-trimethvl-lHT 
f 1 1he.nznpvT p™rV4-flquinnline 
Example 2B and 2-cyclohexylideneethyl trimethylsilane were processed as in 
Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 416 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.10 (d, 1H), 7.00 ( t, 1H), 6.63 (d, 1H), 6.60 (dd. 
1H), 6.47(dd. 1H), 6.20 (dd, 1H), 5.45 (s, 1H), 5.40 (s, 1H), 5.14 (dd, 1H), 4.81 (dd, 
1H), 4.53 (dd, 1H). 3.85 (s, 3H), 2.15 (s, 3H), 1.78 (m, 1H). 1.45-0.80 (m, 9H), 1.32 
(s, 3H), 1.03 (s, 3H); 

Anal, calcd for C28H33NO2: C, 80.93; H, 8.00; N, 3.37. Found: C, 80.57; H, 8.02; N, 
3.22. 

Example 140 

7 ytihvrirn-l n-methnxv-S-f4.4-d i m ff thv1-l-cvc1ohRxenvlV2.2 4-trimethvHH- 
n 1h P n 7 n r vrannf3.4-f1ouinoline 
Example 2B and (4,4-dimethylcyclohexen-2-yl)trimethylsUane were processed as in 
Example 2 to provide the desired compound as an inseparable mixture of diastereomers 
(2:1). 

MS (DCI/NH3) m/z 416 (M+H) + ; 
1H NMR (300 MHz, DMSO-d6) 
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Major diastereoraer 8 8.07 (d, 1H), 6.99 (t, 1H), 6.63 (d, 1H), 6.62 (d, 1H), 6.48 (d, 
1H), 6.23 (s, 1H), 5.72 (d, 1H), 5.48 (m, 1H), 5.40 (m, 2H), 3.84 (s, 3H), 2.16 (s, 3H), 
2.05 (m, 1H), 1.75 (bm, 2H), 1.30 (s. 3H), 1.12 (m, 2H), 1.02 (s, 6H), 0.51 (s, 3H); 
Minor diastereoraer 8 8.04 (d, 1H), 7.06 (t, 1H), 6.68 (d, 1H), 6.62 (d, 1H), 6.57 (d, 
5 1H), 6.19 (s, 1H), 5.68 (dd, 1H), 5.50-5.38 (m, 3H), 3.86 (s, 3H), 2.14 (s, 3H), 2.08 
(m. 1H), 1.71 (m, 1H), 1.42 (m, 1H), 1.30 (s, 3H), 1.07 (m, 2H), 1.02 (s, 3H), 0.91 (s, 
3H), 0.84 (s, 3H); 

HRMS calcd m/z for C28H33NO2: 415.251 1. Found: 415.2527. 
10 Example 141 

2.5-dmvdro-10-memoxv-5-fl.methv1ene-2-cvclnheyvlV2.2.4-trimethvl.lH- 

rnbenzopvranor3.4-fjquinoline 
Example 2B and 1 -(trimethylsilylmethyl)cyclohexene were processed as in Example 
2 to provide the desired compound as an inseparble mixture of diastereomers (4:1). 
15 MS (DCI/NH3) m/z 402 (M+H)+; 
l H NMR (300 MHz, DMSO-de) 

Major diastereoraer 8 8.07 (d, 1H), 7.03 (t, 1H), 6.65 (d, 1H), 6.63 (d, 1H), 6.40 (d, 
1H), 6.22 (s, 1H), 5.89 (d, 1H), 4.75 (d, 1H), 4.56 (d, 1H), 3.87 (s, 3H), 2.38 (m, 1H), 
2.23 (m, 1H), 2.21 (s, 3H), 1.97 (bra, 2H), 1.55-1.05 (m, 6H), 1.34 (s, 3H)^1.01 (s, 
20 3H); 

Minor diastereoraer 8 8.09 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.57 (d, 1H), 6.56 (d, 
1H), 6.11 (s, 1H), 5.86 (d, 1H), 5.40 (s, 1H), 4.33 (d, 1H), 3.91 (d, 1H), 3.87 (s, 3H), 
2.48 (m, 1H), 2.22 (m, 1H), 2.20 (s, 3H), 1.94 (bm, 1H), 1.75-1.05 (m, 6H), 1.29 (s, 
3H), 0.97 (s, 3H); 
25 HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example \42 

2.5-dihvdro- 1 Q-methoxv-5-f 1 -oxo-2-cvcIohexvl V2.2.4-trimethv1- 1 H-f l•lhenzopv^ano^3■4- 
flq^inQ^ing 

30 Example 2B and l-(trimethylsilyloxy)cyclohexene were processed as in Example 2 

to provide the desired compound as single diastereomer. 
MS (DCI/NH3) m/z 404 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.04 (d, 1H), 7.02 ( t, 1H), 6.67 (d, 1H), 6.63 (d, 1H), 
6.39 (d, 1H), 6.37 (d, 1H), 6.17 (s, 1H), 5.44 (s. 1H), 3.80 (s, 3H), 2.70 (ddd, 1H), 
35 2.25 (m, 2H), 2.15 (s, 3H), 1.84 (bm, 1H), 1.62-1.25 (m, 4H), 1.28 (s, 3H), 1.09 (m, 
1H), 1.00 (s, 3H). 
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Example 143 

2.5KiihvdmO0-methoxv-S-n-cvc1on C t R nvn-??4-frimethvl-1H- rnhen7opvr a nnn4- 

flquinoline 

Example 2B and cycloocten-2-yltrimelhylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (7:5). 
MS (DCI/NH3) m/z 416 (M+H)+; 
J H NMR (300 MHz, DMSO-d*;) 

Major diastereomer: 8 8.03 (dd, 1H), 7.07 (t, 1H), 6.62 (d, 1H), 6.57 (d, 1H), 6.39 (d, 
1H), 6.17 (s, 1H). 5.59 (m, 2H), 5.44 (s, 1H), 5.14 (dd. 1H), 3.88 (s, 3H), 2.18 (s, 3H), 
2.04-0.84 (m, 17H); 

Minor diastereomer: 8 8.00 (d, 1H), 7.00 (t, 1H), 6.70 (d, 1H), 6.66 (d, 1H), 6.58 (d, 
1H), 6.12 (s, lH) t 5.59 (m, 2H), 5.48 (s, 1H), 5.38 (dd, 1H), 3.88 (s, 3H), 2.18 (s, 3H), 
2.04-0.84 (m. 17H); 

HRMS calcd m/z for C28H33NO2: 415.251 1. Found: 415.2498. 

Example 144 

2.5-dihvdro-lQ-methoxv-5-(3-cvclohentenvlV2.2.4-trimethvl-lH-ri i h e nznpvrannn.4- 

flquinoling 

_ Example 2B and cyclohepten-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1:1). 
MS (DCI/NH3) m/z 402 (M+H)+; 
*H NMR (300 MHz, DMSO-dg) 

diastereomer A: 8 8.04 (d, 1H0, 7.04 (t, 1H), 6.68 (d, 1H), 6.63 (d, 1H), 6.51 (d, 1H), 
6.22 (s, 1H), 5.97 (m, 1H), 5.73 (m, 1H), 5.58 (m, 1H), 5.47 (s, 1H), 3.87 (s, 3H), 
2.42-0.98 (m, 18H); 

diastereomer B: 8 8.01 (d, 1H), 7.08 (t, 1H). 6.70 (d, 1H), 6.62 (d,lH), 6.56 (d, 1H), 
6.21 (s, 1H). 5.58 (m, 2H). 5.49 (s, 1H). 5.32 (m, 1H), 3.87 (s, 3H), 2.42-0.98 (m, 
18H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example 145 

2.5-dihvdro-l 0-methoxv-5-f 1 -cvc1nhexenvlniethvn- 2.2.4-trimethv1-1 H- 
rnbenzopvranor3.4-flqiiinr>linft 
Example 2B and 2-methylenecyclohexyldimethylphenylsilane were processed as in 
Example 2 to provide the desired compound. 
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MS (DCI/NH3) m/z 402 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 8 7.96 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 
6.45 (d, 1H), 6.10 (s, 1H), 5.85 (dd, 1H), 5.43 (s, 1H), 5.18 (bs, 1H), 3.85 (s, 3H), 
2.45-1.12 (m, 19H); 
5 HRMScalcd m/z for C27H31NO2: 401.2355. Found: 401.2342; 

AnaL calcd for C27H31NO2: C, 80.76; H, 7.78; N, 3.49. Found: C, 80.76; H, 8.00; N, 
3.25. 

Examnle 146 

10 2 *>-Hi hvdro- 1 0-methoxv-5-rr3-di meth Y 1-fH:Y r1nhft * ftnvl V2.2.4-trimethvl- 1 H- 

mhenznpvrannn ±flauiDQlfflS 
Example 2B and (6,6-dimethylcyclohexen-2-yl)dimethylphenylsilane were 
processed as in Example 2 to provide the desired compound as an inseparable mixture of 
diastereomers (5:1). 

15 MS (DCI/NH3) m/z 416 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) major diasteteomer: 5 8.04 (d, 1H), 7.06 (t, 1H), 6.68 (d, 
1H), 6.63 (d, 1H), 6.58 (d, 1H), 6.21 (s, 1H), 5.67 (dd, 1H), 5.49-5.38 (m, 3H), 3.86 
(s, 3H), 2.29-0.82 (m, 20H); minor diastereoraer: 5 8.01 (d, 1H), 7.07 (t, 1H), 6.68 (d, 
1H), 6.63 (d, 1H), 6.57 (d, 1H), 6.16 (s, 1H), 5.56-5.33 (m, 3H), 4.97 (dd, 1H), 3.86 

20 (s, 3H), 2.29-0.82 (m, 20H); 

HRMS calcd m/z for C28H33NO2: 415.25 11. Found: 415.2527; 

Anal, calcd for C28H33NO2: C, 80.93; H, 8.00; N, 3.37. Found: C, 80.92; H, 7.98; N, 
3.25. 

2s Example 147 

2 , S-jjihyHrn- 1 Q-inRthoxv-S-f2-hrom n-^-prnpftnvn-2.2.4-trimethvl- 1 H-M 1hen*S00YraPOf 3.4- 

flquinoline 

Example 2B and (2-bromoaUyl)trimethylsilane were processed as in Example 2 to 
provide the desired compound. 

30 MS (DCI/NH3) m/z 426 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.00 (d, 1H), 7.08 ( t, 1H), 6.72 (d, 1H), 6.62 (d, 1H), 
6.47 (d, 1H), 6.17 (s, 1H), 6.02 (dd, 1H), 5.51 (d. 1H), 5.47 (s, 1H), 5.42 (s, 1H). 3.87 
(s, 3H), 2.89 (dd, 1H). 2.44 (dd, 1H), 2.26 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H). 
Anal, calcd for C 2 3H 2 4N0 2 Br: C, 64.79; H. 5.67; N, 3.29. Found: C, 64.70; H, 5.65; N. 

35 3.09. 

Examples 148-150 



-140- 



WO 99/41256 



PCT/US99/03127 



Example 2B (1.25g, 3.70 ramol) and l-[l'-t-butyldimethylsiloxy-l'- 
methoxyalkylidene]-2-cyclohexene were processed as in example 2 to provide a 
diastereomeric mixture of unsaturated ester adducts (1.21 g, 73%) that was carried on to the 
next step. 

5 The mixture above (1.20 g, 2.69 mmol) was dissolved in THF (100 ml), cooled to 0 

°C, treated slowly with Dibal-H (13.5 ml of lM/hex solution, 13.5 mmol) by syringe, 
stirred 30 minutes, diluted with 250 ml saturated aqueous sodium pottasium tartrate and 300 
ml ethyl acetate and stirred overnight. The layers were separated, aqueous phase extracted 
twice with ethyl acetate, combined organics washed with brine and dried (MgSO.4). The 
10 resulting residue was purified by silica gel chromatography eluting with from 20% to 30% 
methyl t-butylether in hexanes to give Examples 148-150. 

Example 148 

rel (5R.3'R) 2.5-dihvdro-10-methoxv-5-( 1-hvdroxvTne.thvl -3-cvc1nhe.xi»nvtt-9 9 4- 
15 trimethvl- 1 H-mhenznpvrannR 4-flqiiinnlin* 

MS (DCI/NH3) m/e 418 (M+H)+; 

!H NMR (300 MHz, DMSO-d6) 5 8.01 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H). 6.69 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H). 6.57 (d. J=8 Hz, 1H), 6.17 (d, J=2 Hz, 1H), 5.50 
(d, J=10 Hz. 1H), 5.39 (br s, 1H), 5.05 (br s, 1H), 4.42 (t, 1H). 3.85 (s, 3H), 3.64 (d, 
20 J=6 Hz, 2H), 2.27 (n, 1H), 2.05 (s, 3H), 1.95-1.86 (m, 2H), 1.78-1.21 (m, 4H), 1.28 (s, 
3H), 1.09 (s, 3H); 

Anal, calcd for C27H3iN0 3 »l/2H 2 0: C, 76.03; H, 7.56; N, 3.28. Found: C, 76.34; H, 
7.71; N, 3.20. 

25 Example 149 

rel 2.5-dihvdro- 10-methnxv-5-n-hvdrox vmethvl-Vcvclohexenvtt-2.2.4- 

trimethvl- 1 H-M 1henropvranon.4- flquino1ine 
MS (DCI/NH3) m/e 418 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.40 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz. 1H), 6.67 (d, 
30 J=8 Hz, 1H), 6.63 (d. J=8 Hz. 1H), 6.59 (d, J=8 Hz, 1H), 6.20 (d. J=8 Hz. 1H), 6.20 (s. 
1H), 5 (78, J=s Hz. 1H). 5.45 (s. 1H), 5.37 (d. J=10 Hz, 1H), 4.60 (dd, J=5 Hz. 1H), 
3.85 (s, 3H). 3.75 (s. 2H), 2.37 (m, 1H), 2.12 (s, 3H), 1.70 (m, 2H). 1.60 (m. 1H). 1.30 
(s. 3H), 1.15 (m, 2H), 1.02 (s, 3H); 

«C NMR (75 MHz. DMSO-d 6 ) 5 156.3. 151.5. 145.0. 139.6. 133.7, 130.2. 128.0, 
35 127.1. 126.9. 120.8, 120.3. 118.5, 116.5. 113.0, 110.2, 105.2, 105.2, 76.2, 65.1, 55.6, 
49.4, 36.9, 29.6, 26.8. 23.7, 21.3. 
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Example 150 

2.5-dihvdm-10-methnxv-S.n-hvdmxvmethv1-^-cvc1ohexenvn-2.2.4-trimethv1-lH- 

mbenzopyranor3.4-f)quinoline 
5 MS (DCI/NH3) m/e 418 (M+H) + ; 

»H NMR (300 MHz, DMSO-d^) 8 8.06 (d, J=8 Hz, 1H), 7.01 (t, J=8 Hz, 1H), 6.59 (d, 
J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.27 (s, 1H), 6.03 (s, 1H), 5.38 (s, 1H), 5.23 (m, 
1H). 4.75 (m, 2H), 3.81 (s, 3H), 3.47 (m, 1H), 2.95 (m, 1H), 2.19 (s, 3H), 1.70-1.35 
(m, 6H). 1.31 (s, 3H), 1.03 (s, 3H); NMR (75 MHz, DMSO-dfi) 8 156.4, 154.4 
10 (145.1), 132.9, 129.2, 128.0, 127.6, 126.9, 126.1, 119.3, 118.6, 114.3, 113.1, 109.0, 
105.5, 73.5, 64.4, 55.9, 49.2, 48.6, 29.7, 26.5, 25.6, 24.3, 23.5, 18.3; 
Anal, calcd for C27H31NO3I/4H2O: C, 76.84; H, 7.52; N, 3.32. Found: C, 76.93; H, 
7.73; N, 3.18. 



is Example 151 

2.5-dihydro-lfrmethoxy-5-(3-indoM^ 

Example 2B and indole were processed as in Example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e 423 (M+H)+; 
20 l H NMR (300 MHz, DMSO-d6) 8 10.89 (d, 1H), 8.01 (d, 1H), 7.83 (dd, 1HT, 7.27 (dd, 
1H), 7.04 (m, 3H), 6.80 (t, 1H), 6.68 (d, 1H), 6.54 (s, 1H), 6.53 (d, 1H), 6.28 (d, 1H), 
6.12 (s, 1H), 5.35 (s, 1H), 3.83 (s, 3H), 1.89 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H) 
Anal, calcd for C28H26N2O2: C, 79.59; H, 6.20; N, 6.62. Found: C, 79.58; H, 6.28; N, 
6.36. 

25 

Example 152 

nrf(3S.TSl 2.5-dihvdm-10-methoTv-'?-ri-methv1.3-cvcIohexenvlV2.2.4-trimethvl.lH- 

H lhen?:opvranor3.4-f1quinoline 
Example 148 (0.512 g, 1.23 mmol) was dissolved in CH2CI2 (5 ml), cooled to 0 
30 °C, treated with (i-Pr)2NEt (0.32 ml, 1.84 mmol), methanesulfonyl chloride (0. 1 1 ml, 1.47 
mmol) and stirred for 1 hour. The reaction mixture was treated dropwise with lithium 
triethylborohydride (4.70 ml of 1M/THF solution, 4.70 mmol), stirred 60 minutes, treated 
with 10 ml 1M NaOH, 0.6 ml 30 % H2O2. stirred 2 hours and extracted with ethyl acetate. 
The organic layer was washed with H2O, saturated aqueous NaHC03, brine, dried 
35 (MgS04) and concentrated. The residue was purified by silica gel chromatography eluting 
with 5 % then 7 % ethyl acetate in hexanes to give 0.362 g (74%) of the desired product as a 
colorless foam. 
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MS (DCI/NH3) m/e 402 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 8 8.02 (d, J=8 Hz, 1H), 7.06 (t, J=8 Hz, 1H). 6.68 (d, 
J=8 Hz. 1H), 6.64 (d, J=8 Hz, 1H), 6.56 (d, J=8 Hz, 1H), 6.16 (s, 1H), 5.49 (d, J=10 
Hz, 1H), 5.41 (br s, 1H), 4.83 (br s, 1H), 3.85 (s, 3H), 2.31-2.17 (m, 1H), 2.06 (s, 3H), 
5 1.99-1.21 (m, 6H), 1.49 (s, 3H), 1.29 (s, 3H), 1.08 (s, 3H). 

Example 153 

rel (5R.3'S^ 2.5-dihvdro-10-methoxv-5-f l-methvl-3-cvc1f>hexenvn-2.2.4-trimethvl-lH- 

mbenzonvranor3.4-flquino1ine 
10 Example 149 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e 402 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.04 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J*8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H). 6.22 (d, J=2 Hz, 1H), 5.55 
(br s, 1H), 5.45 (br s, 1H). 5.35 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.34-2.18 (m, 1H), 
15 2.12 (s, 3H), 1.97-0.88 (m, 6H). 1.61 (s, 3H), 1.30 (s, 3H), 1.02 (s, 3H); 

Anal, calcd for C 27 H 3 iN02»l/4H20: C, 79.87; H, 7.82; N, 3.45. Found: C, 79.81; H, 
8.28; N, 3.39. 

Example 154 

20 M fSS. VSl 2.5-dihvdro-lf)-methnxv-5-f 1 -m e thvU^-cvclohexenvn-2.2.4-trimethvl-lH- 
- r 1 1 henzopvranor3.4-ftquinoline 

Example 152 was subjected to HPLC on an (R,R) WHELK-O 1 column eluting 

with 2% EtOH in hexanes to provide the desired compound. 

[a] D 20 -155.9° (c 0.85, CHCI3); 
25 MS (DCI/NH3) m/e 402 (M+H)+; 

! H NMR (300 MHz, DMSO-de) 8 8.02 (d, J=9 Hz. 1H), 7.06 (t, J=8 Hz, 1H), 6.68 (d. 

J=8 Hz, 1H), 6.64 (d. J=9 Hz, 1H). 6.57 (d, J=8 Hz, 1H), 6.20 (d. J=2 Hz. 1H), 5.49 

(d. J=10 Hz, 1H), 5.42 (br s, 1H), 4.83 (br s, 1H). 3.85 (s, 3H). 2.30-2.18 (m. 1H), 

2.06 (s, 3H). 1.97-1.20 (m, 6H), 1.49 (s, 3H), 1.29 (s, 3H), 1.08 (s, 3H); 
30 Anal, calcd for C27H3iN0 2 -l/4H 2 0: C, 79.87; H, 7.82; N, 3.45. Found: C, 79.80; H, 

8.15; N, 3.41. 

Example 155 

M (5S. 3'R> 2.5-dihvdro-10-methoxv-5-fl-hvdroxvmethvl-l-cvc1ohe.xenvn-2.2.4- 

35 triinieuiYl-lH-nibenzQPYranof3.4-inqyinoline 

Example 149 was subjected to HPLC on an (R,R) WHELK-O 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 



-143- 



WO 99/41256 



PCT/US99/03127 



[aJo 20 -233.9° (c 1.27, CHCI3); 
MS (DCI/NH3) m/e 418 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.05 (d, J=9 Hz, 1H), 7.08 (d. J=8 Hz, 1H), 6.68 (d, 
J=8 Hz. 1H), 6.63 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz. 1H), 6.23 (br s, 1H), 5.78 (br s, 
5 1H), 5.46 (br s, 1H), 5.37 (d, J=10 Hz, 1H), 4.65 (t, J=6 Hz, 1H), 3.86 (s, 3H), 3.76 
(m, 2H), 2.36-2.22 (m, 2H), 2.12 (s, 3H), 1.87-1.77 (m, 2H), 1.65-1.53 (m, 1H), 1.30 
(s, 3H), 1.27-0.92 (m, 2H), 1.02 (s, 3H). 

Example 156 

10 fv> fSR. VS> 2.5-dihvdrn-lO- mftthoxv-S-t "l-hvdroxvmethv1-3-cvclohexenv1)-2.2,4- 

tiWthvl-1 H-M 1hf»nznnvrannr3.4-flQuinQUne 
Example 149 was subjected to HPLC on an (R,R) WHELK-O 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 
[a] D *> +234.6° (c 1.10. CHCI3); 

15 MS (DCI/NH3) m/e 418 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 8 8.05 (d, J=9 Hz, 1H). 7.07 (t, J=8 Hz, 1H), 6.68 (d. 
J=8 Hz, 1H), 6.63 (d. J=9 Hz. 1H). 6.61 (d. J=8 Hz, 1H), 6.22 (br s, 1H). 5.78 (br s, 
1H), 5.45 (br s, 1H), 5.37 (d. J=10 Hz, 1H). 4.63 (t, J=6 Hz, 1H). 3.86 (s, 3H), 3.78- 
3.73 (m. 2H). 2.36-2.22 (m. 2H), 2.12 (s. 3H), 1.87-1.77 (m. 2H), 1.65-1.52 (m, 1H), 

20 1.34-0.93 (m, 2H), 1.30 (s, 3H), 1.02 (s, 3H). 

Example 157 

f.yfSF vri ? s-dih v dm-ia-methoxv-5-n-methvl-3-cvc1ohexgnYl)-? ? 4-triroftthvHH- 

f 1 ]hftn7.npvrannf3.4-nquinoline 
25 Example 155 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e (M+H) + 402; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.04 (d, J=8 Hz. 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d. 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.23 (br s, 1H), 5.55 (br s, 
1H), 5.45 (br s. 1H). 5.35 (d, J=10 Hz, 1H). 3.86 (s, 3H), 2.33-2.18 (m, 1H), 2.12 (s, 
30 3H), 1.95-1.45 (m. 4H), 1.61 (s. 3H), 1.34-0.88 (m, 2H), 1.30 (s. 3H), 1.02 (s. 3H); 
[cOd 20 -224.1° (c 0.73, CHCI3); 

Anal, calcd for C27H3iN0 2 *l/2H 2 0: C, 78.99; H. 7.86; N, 3.41. Found: C, 79.14; H, 
8.07; N. 3.03. 
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Example LSS 

(+H5R. VS) 2.5-dihvdro-10-methoxv-5-f l-inethvl-^-cvelohff xenvn-7 7 4-trimethvl-1H. 

mbenzonvranor\4-flqiiinn1inft 
5 Example 156 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e 402 (M+H) + ; 

l H NMR (300 MHz, DMSO-d6> 5 8.04 (d, J=9 Hz, 1H), 7.07 (d, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.22 (br s, 1H), 5.55 (m, 1H), 
5.45 (br s, 1H), 5.35 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.27 (m, 1H), 2.12 (s, 3H), 1.94- 
10 1.05 (m, 6H), 1.61 (s, 3H), 1.30 (s, 3H), 1.02 (s, 3H). 

Example 15? 

2.5-dihvdro- 1 Q-methoxv-5-f 1 -chloromethvl-3-cvclohexenvlV 2.2.4-trimeth vi- 1 H- 

T nhenzonvranon.4-flqninnlin<» 

15 Example 148 (0. 1 10 g, 0.264 mmol) was combined with methanesulfonyl chloride 

(49 ul, 0.632 mmol), (i-Pr)2NEt (53 \xL, 0.695 mmol), Lithium chloride (11 mg, 0.264 
mmol) in 2 mL of THF containing 2 drops of DMF and the reaction mixture was stirred at 
room temperature for several hours. The reaction mixture was diluted with ethyl acetate and 
washed with saturated aqueous bicarbonate, brine, dried over MgS04 and purified by silica 

20 gel chromatography eluting with 20% ethyl acetate in hexane to give 106 mg (92%) of the 
desired compound as a foam. 
MS (DCI/NH3) m/e 436(M+H) + ; 

lH NMR (300 MHz, DMSO-de) 5 8.03 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.66 (dd, 
J=8 Hz, 2H), 6.55 (d, J=8 Hz, 1H), 6.25 (br s, 1H), 5.53 (d, J=10 Hz, 1H), 5.39 (s, 
25 1H), 5.25 (s, 1H), 3.91 (s, 2H), 3.84 (s, 3H), 2.30 (m, 1H), 2.05 (s, 3H), 1.35-2.00 (m, 
6H), 1.30 (s, 3H), 1.10 (s, 3H). 

Example 160 

rel (5R. 3'R) 2.5-dihvdro- 10-methoxv-5-fl-methoxvmethvl-l-cvc1nhexenvn-2.2.4- 
30 trimethvl- 1 H-f 1 1benzopvranon.4-flquinnline 

Example 148 was processed according to Example 152 using sodium methoxide 
instead of lithium triethylborohydride to give the desired compound. 
MS (DCI/NH3) m/e 432 (M+H)+; 

»H NMR (400 MHz, DMSO-d 6 ) 8 8.02 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
35 J=9 Hz, 1H), 6.64 (d, J=9 Hz, 1H). 6.57 (d, J=9 Hz, 1H), 5.53 (d, J=10 Hz, 1H), 5.11 
(s, 1H), 3.85 (s, 3H), 3.58 (dd, J=12+32 Hz, 1H), 3.06 (s. 3H), 2.30 (br m, 1H), 2.07 
(s, 3H), 1.50-2.00 (br m, 4H), 1.35 (m, 1H), 1.30 (s, 3H), 1.10 (s, 3H); 
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13C NMR (100 MHz, DMSO-d 6 ) 8 156.2, 150.9, 145.0, 137.0, 133.7, 133.6, 130.4, 
128.1, 127.1, 127.1, 123.5, 117.9, 116.4, 113.5, 113.1, 110.1. 105.4, 105.3, 105.0, 
76.2, 75.4, 56.4, 55.6, 49.5, 36.9. 29.7, 23.4, 25.5, 25.3. 25.2. 24.2. 20.2. 

S Example 161 

r W rf-SR TR^ 2.5-dihvdrn.l0-me thoxv.5-n-m<».rhv1thinmethv]-3-cvclohexftnvn-2.2.4- 
trimethvl- 1 H-M 1hen7.npvranor3.4-flauinoline 
Example 148 was processed according to Example 152 using sodium thiomethoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam. 
10 MS (DCI/NH3) m/e 448 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.02 (d, J=8 Hz, 1H). 7.08 ( t. J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.23 (s, 1H), 5.49 (d, J=10 
Hz, 1H), 5.40 (s, 1H), 5.00 (s, 1H), 3.86 (s, 2H). 2.30 (br m, 2H), 2.07 (s, 3H), 1.81 
(s, 3H). 1.40-1.78 (br m. 6H), 1.30 (s, 3H), 1.09 (s, 3H); 
15 »3 C ( 10 ° MHz * DMSO-de) 8 156.2, 151.0. 145.0. 135.7. 133.8. 130.3. 128.2, 

127.1. 127.1, 123.5, 118.1, 116.5, 113.4, 113.1, 110.1, 105.3, 75.7, 55.5, 49.5, 40.8, 
37.5, 29.7, 27.3, 26.2. 25.7 (24.2). 20.6, 13.7. 

Example 162 

20 tpI (SR. 2 S-dihvdro-lO -mp.thnxv-5-f 1-acetoxvmethv1-3-cvcl0hexeny|V2.2.4- 

trimethvl-lH-rilbenzopyranor3 4-nquino1ine 
Example 149 (0.100 g, 0.239 mmol) was combined with acetic anhydride ( 27 pL, 
0.288 mmol), DMAP (2 mg, catalytic), (i-Pr)2NEt (50 ^L, 0.288 mmol) in 
dichloromethane (6 ml). The reaction mixture was stirred for 1 hour at room temperature, 
25 diluted with ethyl acetate and washed with saturated aqueous bicarbonate, brine, dried 

(MgSC»4)and purified by silica gel chromatography eluting with 20% ethyl acetate in hexane 
to give 89 rag (81%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 460 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.05 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.68 (d, 
30 J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.23 (s, 1H), 5.82 (s, 1H), 
5.46 (s, 1H), 5.40 (d, J=10 Hz, IH), 4.38 (s, 2H), 3.86 (s, 3H), 2.33 (br m, 1H), 2.12 
(s, 3H). 2.03 (s, 3H), 1.85 (br m, 2H), 1.60 (br m, 1H), 1.30 (s. 3H), 1.02-1.28 (br m, 
3H), 1.02 (s, 3H); 

Anal, calcd for C29H33NO4: C, 75.79; H, 7.24; N, 3.05. Found: C, 76.14; H, 7.47; N, 
35 3.02. 
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Example. 

rel (SR. 3'R) 2.5-dihvdro-10-mp.thnTv-S-f1- a r>.tnxviTiethv)-^ - cv K 1nh^ rn Y l).7 ?,4- 
trimethvl- 1 H-f 1 lbenzonvnmor^4-flquinn)inp 
Example 148 was processed as in Example 162 to provide the desired compound as 
a white solid. 

MS (DCI/NH3) m/e 460(M+H) + ; 

»H NMR (300 MHz, DMSO-tfc) 5 8.02 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.70 (d, 

J=8 Hz, 1H). 6.65 (d, J=8 Hz, 1H), 6.58 (d, J=8 Hz, 1H), 6.18 (s, 1H). 5.55 (d, J=10 

Hz, 1H), 5.39 (s, 1H), 5.16 (s, 1H), 4.22 (s, 2H), 3.85 (s, 3H), 2.40 (br, J=8 Hz, 1H), 

2.06 (s, 3H), 1.96 (s. 3H), 1.32-1.95 (br m, 3H), 1.28 (s, 3H), 1.06 (s, 3H); 

Anal, calcd for C29H 33 N0 4 : C, 75.79; H, 7.24; N, 3.05. Found: C, 75.53; H, 7.32; N, 

2.84. 

Example 164 

rel (SR. 3'R) 2.5-dihvdro-10-mf>thr>xv-S-f 1-methnyvm«»th v l-3-cvclnhp.xenvn.2.2 A. 
trimethvl-lH-rnhen7npvrannn.4-f|qiiinnli ne 
Example 149 was processed according to Example 152 using sodium methoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 432 (M+H) + ; 

*H NMR (300 MHz, DMSO-de) 8 8.05 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.59 (d. J=8 Hz, 1H). 6.20 (s, 
1H), 5.78 (s, 1H), 5.45 (s, 1H), 5.39 (d, J=10 Hz, 1H), 3.70 (s, 2H), 3.14 (s, 3H), 2.30 
(br m, 1H), 2.12 (s, 3H). 1.81 (br m, 2H), 1.60 (br m. 1H), 1.30 (s, 3H), 1.15 (br m, 
2H), 1.02 (s, 3H); 

Anal, calcd for C 2 8H 33 N0 3 1/4H 2 0: C. 77.12; H. 7.74; N, 3.21. Found: C, 77.17; H, 
7.55; N, 3.15. 

Example 165 

rel (SR . 3'R) 2.5-dihvdrO-10-methoxv-5.f 1-fN.N-Hi m ethvlnminn^methvl^-cvclohexenvn- 
2.2.4-trimethvl- 1 H-f 1 IhenzonvrnnoR 4-flquinoline 
Example 148 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 6 8.01 (d, J=8 Hz, IH), 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H). 6.57 (d, J=8 Hz, 1H), 6.22 (s, IH), 5.50 (d, J=10 
Hz, IH), 5.39 (s, IH), 5.03 (s, IH), 3.85 (s. 3H), 2.62 (d, J=ll Hz, IH), 2.50 (d, J=ll 
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Hz, IH), 2.25 (br s. IH), 2.06 (s. 6H), 1.98 (s, 3H). 1.40-1.95 (br m, 6H), 1.30 (s, 3H), 
1.25 (brm, 1H), 1.11 (s, 3H); 

Anal calcd for C29H36N2O23/4H2O: C, 76.03; H, 8.25; N, 6.1 1. Found: C, 75.90; H, 
7.81; N, 5.90. 

5 

Example 166 

XsL (SR. V& 2.5-dihvdrr>-10-m ft fhoTv.5.n-methvlthiomethvl-3-cvclohexenvn-2.2.4- 
trimethvl- 1 H-f nhenzQpvranor3.4-f1ouinoline 
Example 149 was processed according to Example 152 using sodium thiomethoxide 
10 instead of lithium triethy Iborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 448 (M+H) + ; 

lH NMR (300 MHz, DMSO-d6) 8 8.05 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, IH), 6.24 (s, 1H), 5.71 (s, 1H), 
5.46 (s, 1H), 5.39 (d, J=10 Hz, 1H), 3.86 (s, 3H), 3.02 (s, 2H), 2.17-2.41 (br m, 2H), 
15 2.11 (s, 3H), 1.91-2.10 (br m, 2H), 1.88 (s, 3H), 1.30 (s, 3H), 1.25 (s, 3H). 1.05-1.25 
(br m. 3H), 1.02 (s, 3H); 

Anal, calcd for C28H33N0 2 S- 1/2H 2 0: C, 73.65; H, 7.50; N, 3.07. Found: C, 73.37; H, 
7.46; N, 2.97. 



20 Example 167 

rel CiH. VR) 2.S-dihvdrn-10-methnxv-S-f l-rN -mnrphnlinn^methvl-^-cvclnhexenvn^^.^ 

mmethyHH-mbepzopyrappr3.4-flquiqp»ne 
Example 148 was processed according to Example 152 using morpholine instead of 
lithium triethylborohydride to give the desired compound as a white foam. 

25 MS (DCI/NH3) m/e 487 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, IH), 6.65 (d, J=8 Hz, IH), 6.56 (d, J=8 Hz, IH), 6.22 (s, IH), 5.49 (d, J=ll 
Hz, IH). 5.41 (s, IH), 5.04 (s, IH), 3.85 (s, 3H), 3.52 (br s, 3H), 2.68 (d, J=12 Hz, 
IH), 2.56 (d, J=12 Hz, IH), 2.25 (br s, IH), 2.15 (br s, 2H), 2.05 (s, 3H), 1.40-2.00 (br 

30 m, 6H), 1.32 (s, 3H). 1.20-1.28 (br m, 6H). 1.17 (s, 3H); 

Anal, calcd for C31H38N2O3: C, 76.51; H, 7.87; N, 5.76. Found: C, 76.24; H, 8.05; N, 
5.52. 
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Example Ifift 

rel (SR. 3*R) 2.5-d i hyrfirHO-methoxv-5-f 1-fN-methvl.N.in ff thvi s ,iifonvi aiT1 i nTT ) m ff tlYl _^ 
cvc l ohexenviy? , ? 4-trimethv1-1H-mhen™nvr a nnn 4.fi T n nftlin r 
Example 170 (0.80 g, 0.186 mmol) was combined with methanesulfonyl chloride 
(15 \iL, 0.195 mmol), (i-Pr) 2 NEt (48 ul, 0.279 mmol) and THF at 0 °C for 1.5 hours. 
The product was added directly to a silica gel plug and eluted with hexane then 40% ethyl 
acetate in hexane to give 88 mg (93%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 509 (M+H) + ; 

1H NMR (300 MHz, DMSO-ds) 8 8.02 (d, J=9 Hz, 1H). 7.08 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz. 1H). 6.65 (d. J=9 Hz, 1H), 6.58 (d, J=9 Hz. 1H), 6.20 (s. 1H), 5.53 (d, J=5 Hz, 
1H). 5.41 (s, 1H), 5.11 (s, 1H), 3.85 (s, 3H), 3.46 (d, J=13 Hz, 1H), 3.24 (d. J=13 Hz, 
1H), 2.82 (s, 3H), 2.53 (s, 3H), 2.30 (br, 1H), 2.08 (s, 2H), 1.5-2.0 (br m, 6H), 1.35 (br 
m, 1H), 1.30 (s, 3H), 1.25 (m, 1H), 1.11 (s, 3H); 

Anal, calcd for C29H36N2O4S: C, 68.47; H, 7.13; N, 5.51. Found: C, 68.20; H, 7 09- N 
5.36. 



Example 169 

rel (SR. 3'S) 2 . 5-dihYdro-lO-methoxv-s-n-rN.N riim^hvi ^ ino^me.thvi-^-rvcinh^.nvn- 
2.2.4-trimethvl-lH-rnhen7onvrannn4.f|q,ypr > ii n f . 
Example 149 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H) + ; 

*H NMR (300 MHz, DMSO-de) 8 8.05 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz, 1H). 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.60 (d. J=8 Hz, 1H), 6.213 (s. 1H). 5.69 (s, 1H). 
5.46 (s, 1H), 5.42 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.70 (br, 1H), 2.30 (br m, 1H), 2.11 
(s. 3H), 2.05 (br, 4H), 1.85 (br, 2H), 1.56 (m, 1H). 1.30 (s, 3H), 1.10-1.25 (m, 3H), 
1.02 (s, 3H); 

Anal, calcd for C29H36N2O2 I/2H2O: C. 76.79; H. 8.22; N, 6.18. Found: C, 76.49; H, 
8.23; N, 5.95. 

Example 170 

rel (5R. 3'R) 2 S-riihvdrP-lO-methoxv-S-f l-fN-mPthvln T nino^m^thvl-^-cvclnhexenvlV 
2.2.4-trimeth vl- 1 H-f 1 1hen zopyranon.4-flaui nnlinc- 
Example 148 was processed according to Example 152 using methylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 43 1 (M+H) + ; 
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1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.68 (d, 
J=7 Hz, 1H), 6.63 (d, J=7 Hz, 1H), 6.57 (d, J=7 Hz, 1H), 6.22 (s. 1H), 5.76 (s, 1H), 
5.53 (d, J=10 Hz, 1H), 5.41 (s, 1H), 5.14 (br s. 1H), 3.85 (s, 3H), 3.02 (s, 2H), 2.30 (br 
m, 1H), 2.22 (s, 3H), 2.07 (s, 3H), 1.74 (br m, 2H). 1.80-1.4 (br m. 4H), 1.30 (s, 3H), 
5 1.25 (s, 1H), 1.10 (s, 3H); 

Anal calcd for C28H33N2O2 I.25H2O: C. 74.22; H, 8.12; N, 6.18. Found: C, 74.05; H, 
7.81; N. 6.00. 

F.Tample 171 

10 2^dflh»im=IflJiBil^^ 

f]quinoline 

A solution of Example 147 (51 mg, 0.12 mmol) and tetramethyltin (66.5 ul, 0.048 
mmol) in 1ml HMPA was degassed with N2 for 20 minutes. 

Dicblorobis(triphenylphosphine)palladium(II) (9.8 mg, 0.012 mmol) was added and the 
15 reaction mix was heated at 85°C for 60 hours, cooled to room temperature, and stirred 
vigorously with 30 ml of ethyl acetate and 30 ml of saturated KF aqueous solution for 3 
hours. The mixture was then filtered through a plug of celite and the layers were separated. 
The organic layer was washed with water, brine and dried (Na2S04>. Concentration 
followed by silica gel chromatography (15% ethyl acetate/hexanes) provided thedesired 
20 compound. 

MS (DCI/NH3) m/z 362 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 7.94 (d, 1H), 7.05 ( t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 
6.42 (d, 1H), 6.12 (d, 1H), 5.91 (dd, 1H), 5.44 (s, 1H), 4.77 (s, 1H), 4.54 (s, 1H), 3.87 
(s, 3H), 2.43 (m, 1H), 2.20 (s, 3H), 2.09 (m, 1H). 1.74 (s, 3H). 1.16 (s, 3H). 
25 HRMS calcd m/z for C24H27NO2: 361.2042. Found: 361.2047. 

Fxnmple 172 

7 ^ihvHrr^in.methnxv-5-n.3-hiitnrtifin-2-v1V 2.2.4-trimethv1-lH-rilhenzor)Vranor3.4- 

Hquinoline 

30 Example 147 and tributyl(vinyl)tin were processed as in the previous example to 

give the desired compound. 
MS (DCI/NH3) m/z 374 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 6 8.00 (d, 1H), 7.05 ( t, 1H), 6.70 (dd, 1H), 6.60 (d, 
1H), 6.47 (dd, 1H), 6.36 (dd, 1H), 6.18 (d, 1H), 5.95 (dd, 1H), 5.43 (s, 1H), 5.16 (s, 
35 1H), 5.12 (s, 1H), 5.05 (d, 1H), 5.00 (d, 1H), 3.87 (s. 3H), 2.55 (dd. 1H), 2.22 (dd, 
1H), 2.10 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H). 
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Example 17^ 

2.5^ihydro^Q-methoxv-Vf? r carbome^^^ 

r nhenzonvranon.4-flgiiinniin,» 
5 A mixture of Example 147 (64 mg, 0.15 mmol), 

bis(triphenylphosphme)dicaroonylnickel (144 mg, 0.225 mmol) and triethylamine (42uL, 
0.30 mmol) in 5 mL of MeOH was re fluxed for 16 hours, cooled, and partitioned between 
ethyl acetate and water. The organic layer was washed with brine, dried (Na2SC>4) and 
concentrated. The residue was purified by flash silica gel chromatography (15% ethyl 
10 acetate/hexanes) to give the desired compound. 
MS (DCI/NH3) m/z 406 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.06 ( t, 1H), 6.70 (dd, 1H), 6.60 (d, 
1H), 6.41 (dd, 1H), 6.12 (dd, 1H), 6.01 (dd. 1H), 5.43 (s, 1H), 5.36 (s, 1H), 3.87 (s, 
3H), 3.68 (s, 3H), 2.60 (dd, 1H), 2.43 (dd, 1H), 2.21 (s, 3H), 1.20 (s. 3H), 1.12 (s, 
15 3H); 

Anal, calcd for C25H27NO4: C, 74.05; H, 6.71; N, 3.45. Found: C, 73.81; H, 6.61; N, 
3.38. 

Example 174 

2.5-dihYdr0-l(Vmeth0XV-^-ri.2-dihvdroTrv.^.prnpvn.?7 4 . trimethvl-lH. 
rnbenzonvranorT4-flniiinoW 
_ A solution of Example 2 (50 mg, 0.144 mmol) in pyridine (3 mL) at 0 °C was 
treated with OSO4 (370 uL, 0.144 mmol), stirred at ambient temperature for 48 hours, 
treated with saturated aqueous sodium bisulfite (3 mL), stirred for 4 hours and filtered 
through Celite. The Celite plug was washed repeatedly with EtOAc. The organic filtrate 
was washed with water, brine, dried (Na2S04) and concentrated. The residue was 
purified by flash silica gel chromatography (95:5 methylene chloride/methanol) to give the 
desired compound as an inseparable mixture of two diastereomers (2:1). 
MS (DCI/NH3) m/z 382 (M+H)+; 
>H NMR (300 MHz, DMSO-dfi); 

Major diastereoraer: 8 7.94 (d. 1H), 7.05 (t, 1H), 6.67 (d, 1H), 6.57 (d, 1H), 6.53 (d, 
1H), 6.13-6.05 (m, 2H), 5.42 (s, 1H), 4.80 (d, 1H), 4.38 (t, 1H), 3.85 (s, 3H), 3.65 
(bm, 1H), 3.19-3.00 (m, 2H), 2.21 (s, 3H), 1.83 (m, 2H). 1.19 (s. 3H), 1.11 (s. 3H); 
Minor diastereoraer: 8 7.96 (d, 1H), 7.07 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 6.55 (d, 
1H), 6.13 (s, 1H), 5.97 (dd, 1H), 5.42 (s. 1H), 4.50 (t, 1H), 4.45 (d, 1H), 3.85 (s, 3H), 
3.45-3.30 (m, 3H). 2.23 (s, 3H), 1.80-1.58 (ra, 2H), 1.21 (s, 3H), 1.09 (s, 3H); 
Anal, calcd for C 2 3H 2 7NO 4 «0.35 H 2 0: C.71.24; H, 7.20; N, 3.61. Found: C, 71.24; H, 
7.28; N, 3.49. 
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Examnlft 17S 

2.5-dihydrQ- 1 0-mfithO?fV- i >-n ^-ftnoxv-Vnrnnftnvn^ 9 4- T r ime.thv1-m. 
fnbenzonvninon.4-flqi»nn]i nft 
5 A mixture of Example 174 (50 mg, 0. 13 mmol), triphenylphosphine (38 mg, 0. 14 

mmol), diethyl azodicarboxylate (25 mg, a 14 mmol) and 3 angstrom molecular sieves (50 
mg) in benzene (5 mL) was refluxed for 48 hours, cooled and partitioned between EtOAc 
and water. The organic layer was washed with water, brine, dried (Na 2 S0 4 ) and 
concentrated. The residue was purified by flash silica gel chromatography (8:2 
10 hexane/EtOAc) to give the desired compound as an inseparable mixture of two 
diastereomers (1.3:1). 
MS (DCI/NH3) m/z 364 (M+H)+; 
*H NMR (300 MHz, DMSO-ds); 

Major diastereomer: 8 7.93 (d, 1H), 7.09 (t, 1H), 6.72 (d, 1H), 6.60 (d, 1H), 6.58 (d, 
15 1H), 6.14 (s 1H), 5.95 (m, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 3.04 (m, 1H), 2.72 (dd, 1H), 
2.35 (dd, 1H), 2.17 (s, 3H), 2.05-1.35 (m, 2H). 1.16 (s, 3H), 1.14 (s, 3H); 
Minor diastereomen 8 7.95 (d, 1H), 7.08 (t, 1H). 6.71 (d, 1H), 6.59 (d, 1H), 6.57 (d, 
1H), 6.15 (s 1H), 5.93 (ra, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.90 (m, 1H), 2.65 (dd. 1H), 
2.28 (m, 1H), 2.17 (s, 3H), 2.05-1.58 (m, 2H), 1.17 (s, 3H), 1.13 (s, 3H); 
20 HRMS calcd m/z for C23H35NO3: 363. 1 834. Found: 363. 1846. 

Example. Mff 

2.5siihvdro-10-methoxv-5-ri-m-phth a itm i do>-^.nm P vn-2.2 4-trin 1 < »rh y^]^- 

nihenzonvranon.4-flqninnlj nt . 
Example 69 (250 mg, 0.68 mmol), phthalimide (103 mg, 0.7 mmol), 
triphenylphosphine (184 mg, 0.7 mmol) and diethyl azodicarboxylate (1 10 uL, 0.7 mmol) 
in THF (15 mL) was stirred for 24 hours and partitioned between EtOAc and water. The 
organic layer was washed with water, brine, dried (Na 2 S0 4 ) and concentrated. The 
residue was purified by flash silica gel chromatography (3:1 hexane/EtOAc) to give the 
desired compound. 
MS (DCI/NH3) m/z 495 (M+H)+; 

»H NMR (300 MHz, DMSO-d 6 ) 5 7.88 (d. 1H), 7.81 (s, 4H), 6.82 (t, 1H), 6.58 (d, 1H), 
6.42 (d. 1H). 6.40 (d. 1H), 6.10 (s, 1H), 5.61 (dd, 1H). 5.40 (s. 1H), 3.78 (s, 3H), 3.48 
(t, 2H), 2.16 (s, 3H), 1.75-1.40 (bm, 4H), 1.22 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C31H30N2O4: 494.2206. Found: 494.2198. 
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Example 177 

2.5-dihYdrO- 1 0-methoxv-5-f 1 -nminn-3-propvn-2.2.4-trimeth v l - 1 H-f 1 Itv-nTopyrannfT*- 

Aquinoling 

Example 176 (1 18 mg, 0.24 mmol) was treated with hydrazine (12.8 mg, 0.4 
mmol) in refluxing ethanol (8 mL) for 16 hours, cooled and filtered to remove a solid. The 
filtrate was concentrated and purified by flash silica gel chromatography (9.5:0.5 methylene 
chloride/methanol) to give the desired compound. 
MS (DCI/NH3) m/z 365 (M+H)+; 

»H NMR (300 MHz, DMSO-d<>) 5 7.94 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.57 (d, 1H), 
6.54(d. 1H), 6.08 (s, 1H), 5.66 (dd, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.43 (t, 2H), 2.17 
(s, 3H), 1.80-1.22 (m, 4H), 1.16 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C23H28N2O2 • 0.30 H 2 0: C.74.69; H, 7.79; N, 7.57. Found: C, 74.50; 
H, 7.78; N, 7.31. 

Example 178 

2.5-dihvdro-10-methoXV-5-fl-(nvdra7inocarhonv1am i noV3.nmpv1V2.2.4-triTnethv1-1H- 

rnbenzopyranor3.4-flquinn1ine 
Example 177 (65 mg, 0.178 mmol) was treated with triphosgene (19 mg, 0.0646 
mmol) and triethylamine (50 uL, 0.36 mmol) in refluxing THF (6 mL) for 3 hours, cooled 
and concentrated to give the crude isocyanate. 

The crude isocyanate (0.089 mmol) in THF (10 mL) was treated with hydrazine (4.5 
mmol), stirred for 2 hours under nitrogen, concentrated and the resulting residue was 
purified by flash silica gel chromatography( 9: 1 dichloromethane / methanol) to give the 
desired compound. 
MS (DCI/NH3) m/z 423 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 7.94 (d, 1H), 7.06 (t, 1H), 6.79 (bs, 1H), 6.68 (dd, 
1H), 6.57 (d, 1H), 6.54 (dd, 1H), 6.22 (bt, 1H), 6.10 (d, 1H), 5.63 (dd, 1H), 5.44 (s, 
1H), 3.96 (bs, 2H). 3.85 (s, 3H), 2.92 (m, 2H), 2.15 (s, 3H), 1.58-1.20 (m, 4H), 1.16 
(s, 3H), 1.15 (s, 3H); 

HRMS (M+H)+ calcd m/z for C24H30N4O3: 423.2396 . Found: 423.2413. 

Example 179 

<E) 2.5-dihvdro- 1 0-methoxv-5-f2-earhnm ( »thn y v. 1 -ethenvn-2.2.4-trimethv1- 1 H- 

fnben?:opvrannn,4.nqiiinnlinP 
Example 44 (0.087 g, 0.26 mmol) was dissolved in CH2CI2 (10ml), cooled to-23 
°C, treated dropwise with 0.52 ml 1M Dibal-H / heptane solution (0.52 mmol) and stirred 
for 1 h. The reaction mixture was poured into 30 ml 0.5 M HC1, stirred 30 min, extracted 
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with ethyl acetate, the combined organics washed with brine and dried (Na2S04) to give the 
intermediate aldehyde as a yellow foam. 

The resulting yellow foam was dissolved in THF (8 ml), cooled to 0 °C treated with 
methyl (triphenylphosphoranylidene)acetate (0.130 g, 0.39 mmol), stirred overnight at 
5 room temperature and then at 45 °C for 1 hour. The reaction mixture was allowed to cool, 
diluted with saturated aqueous NH4CI, extracted with ethyl acetate, and the combined 
organics washed with brine and dried (MgSCXj). The resulting residue was purified by 
column chromatography on silica gel eluting with 90:10-hexane:ethyl acetate to give 0.043 g 
(42%) the desired compound as a yellow foam. 

10 MS (DCI/NH3) m/e 392 (M+H) + ; 

*H NMR (300 MHz, DMSO-do) 8 7.99 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.86 (dd, 
J=4, 16 Hz, 1H), 6.69 (d, J=7 Hz, 1H), 6.67 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 
6.41 (dd, J=2, 4 Hz, 1H), 6.26 (d, J=2 Hz, 1H), 5.63 (dd, J=2, 16 Hz, 1H), 5.45 (br s, 
1H), 3.84 (s, 3H), 3.56 (s, 3H), 2.08 (s, 3H), 1.19 (s, 3H), 1.15 (s, 3H); 

15 13C NMR (100 MHz, DMSO-d 6 ) 5 165.19, 156.18, 151.64, 146.45, 145.59, 133.53, 
128.39, 127.17, 123.57, 117.17, 116.54, 113.85, 109.82, 105.78, 71.93, 55.80, 55.59, 
51.57, 49.75, 29.56, 29.15. 28.70, 23.45; 

Anal, calcd for C24H25N04«1/4H 2 0: C, 72.80; H, 6.49; N, 3.54. Found: C, 73.00; H, 
6.56; N, 3.34. 

20 

Example 180 

f^.2.5^ihvdm-10-methoxv-5-n-nmre^ 

flquinoline 

The intermediate aldehyde from Example 179 and ethyl triphenylphosphonium iodide 
25 were processed according to Example 187 to provide the desired compound. 
MS (DCI/NH3) m/e 348 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.90 (d, J=8 Hz, 1H), 6.97 (t, J=6 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.48 (d, J=12 Hz, 1H), 6.26 (d, J=7 Hz, 1H), 6.10 
(s, 1H), 5.59 (m, 1H), 5.41 (s. 2H), 3.83 (s, 3H), 2.08 (s, 3H). 1.79 (d, J=7 Hz, 3H), 
30 1.23 (s, 3H), 1.11 (s, 3H); 

13c NMR (125 MHz, DMSO-de) 8 156.1, 152.4, 145.4, 132.4, 131.0, 130.2, 127.7, 
127.2, 127.0, 126.7, 116.9, 116.4, 113.7, 113.0, 109.9, 105.4, 69.4, 55.6, 49.7, 29.6, 
28.3, 23.0, 13.8; 

Anal, calcd for C23H25O 2 N*1.0H 2 O: C, 75.59; H, 7.45; N, 3.83. Found: C, 75.53; H, 
35 7.20; N, 3.62. 
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Examnte 1 81 

( E) 2.5-dihYdro- 1 O-merhorv-S-f Vhydmrv. 1 -pr o nenvl V2.2.4-trim«rhvl. 1 H- 
Mlhenznpvrnnnn d-HTlinftlinf 

A 20 ml ethereal suspension of UAIH4 (0.200 g, 5.17 mmol) was treated dropwise 
at room temperature with a 15 ml ethereal solution of AICI3 (0.230 g, 1.72 mmol), stirred 
for 15 minutes and treated dropwise with a 20 ml ethereal solution of Example 179. After 
stirring 1 hour at room temperature, 2 ml H2O was carefully added followed by the 
dropwise addition of 15 % NaOH until a white paste deposited on the bottom of the vessel 
The ether solution was decanted, the paste washed several times with ether and the 
combined organics washed with brine and dried (MgSOj). The residue was purified by 
column chromatography on silica gel eluting with 25% then 33% ethyl acetate in hexanes to 
give 0.195 g (78%) of the desired compound as a colorless foam. 

*H NMR (300 MHz, DMSO-de) 5 7.95 (d, J=8 Hz, 1H), 7.01 (t, J=8 Hz, 1H). 6.64 (d, 
J=9 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.18 (br d, J=4 Hz, 1H), 6.08 
(s, 1H). 5.73-5.66 (m, 1H), 5.51 (5.43, J=m Hz. 1H), 5.41 (s, 1H), 4.65 (t, J=5 Hz, 
1H). 3.83 (s, 3H), 3.77 (t, J=5 Hz, 2H), 2.12 (s, 3H), 1.19 (s, 3H), 1.13 (s, 3H); 
MS (FAB) nt/e calcd for C23H25NO3: 363.183. Found 363.1839. 

Example 187. 

(E) 2^-dihydro-10-mffthoxv-5-n-(W.^^ ? ±. 

trimethvl-lH-rnbenzonvrannr3.4-flqninnHnft 
Example 181 (0.035 g, 0.096 mmol) was dissoved in DMF (5 ml), treated with 
NaH (0.012 g 60% dispersion in oil, 0.289 mmol) at room temperature, stirred for 10 
minutes, treated dropwise with N,N-dimethylcarbamoyl chloride (44nl, 0.481 mmol) and 
stirred for 30 minutes. The reaction mixture was diluted with 10 ml saturated aqueous 
NH4CI. extracted with ethyl acetate, the organic layers washed with H2O, brine, dried 
(MgS04). concentrated, and purified by silica gel chromatography eluting with 25% then 
33% ethyl acetate in hexanes to give 0.033 g (79%) of the desired compound as a colorless 
foam. : 

MS (DCI/NH3) m/e 509 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.66 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.17 (m, 2H), 5.82 (dd, J=16, 
4 Hz, 1H), 5.49-5.42 (m, 1H). 5.42 (s. 1H), 4.31 (d. J=6 Hz, 2H), 3.82 (s, 3H), 2.71 
(m, 6H), 2.09 (s, 3H), 1.20 (s. 3H), 1.12 (s, 3H); 
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13 C NMR (100 MHz, DMSO-d 6 ) 8 156.1, 155.1, 151.8, 145.4, 133.0, 131.5, 130.0, 
129.8, 127.6, 127.0, 126.8, 117.3, 116.9, 113.7, 113.5, 110.0, 105.6, 72.9, 63.8, 55.7, 
55.6, 49.7, 29.3, 28.5, 28.4, 23.3; 

MS (FAB) m/e calcd for C26H3ON2O4: 434.2206. Found 434.2209. 

5 

Example 183 

rgl 2.5^ihvdro-10-methoxv-5-(^ 

mbenzopyranor3.4-flguinoline 
Example 181 ( 0.026 g, 0.072 mraol) was dissolved in dichloroethane (5 ml), 
10 cooled to 0 °C, treated with (i-Pr^NEt (62 |xU 0.358 mmol) followed by chloromethyl 

methyl ether (16 fjLL, 0.215 mmol) the bath removed and the mixture heated to 55 °C for 14 
hours. The mixutre was partitioned between ethyl acetate and saturated aqueous NH4CI, the 
organic layer washed with brine, dried (MgS04) and purified by silica gel chromatography 
eluting with 10 % ethyl acetate in hexanes to give 0.012 g (41%) of the desired compound 
15 as an amber oil. 

*H NMR (300 MHz, DMSO-cfc) 5 7.94 (d, J=8 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.66 (d, 
J=9 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.19 (br d, J=3 Hz, 1H), 6.14 
(d, J=2 Hz, 1H), 5.78 (dd, J=16, 4 Hz, 1H), 5.42 (s, 1H), 4.31 (ABq, J=8, 6 Hz, 2H), 
3.84 (m, 2H), 3.82 (s, 3H), 3.09 (s, 3H), 2.11 (s, 3H), 1.20 (s, 3H), 1.13 (s, 3H); 
20 MS (FAB) m/e calcd for C25H29NO4: 407.2097. Found 407.2090. 

Example 184 

2.5-dihvdro-lQ>methoxv->5-(3>hy droxv>3-propenyl%2.2.4-trimethvMH- 

fl]benzppyranQf3,4-flqninQline 

25 Example 44 (0.58 g, 1.74 mmol) was dissolved in CH2CI2 (40 ml), cooled to-45 

°C, treated drop wise with 2.09 ml 1M Dibal-H / heptane solution (2.09 mmol) and stirred 
for 1 h. The reaction mixture was poured into 75 ml 0.5 M HC1, stirred 30 min, extracted 
with ethyl acetate, the combined organics washed with brine, dried (Na2S04) and 
concentrated to give 0.55 g crude aldehyde as a yellow foam. 

30 The resulting aldehyde (0.048 g, 0.143 mmol) was dissolved in THF (5 ml) cooled to 0 °C, 
and treated slowly with vinylmagnesium bromide (0.72 ml 1M/THF, 0.72 mmol). After 
stirring 15 minutes, the mixture was partitioned between ethyl acetate and brine, the aqueous 
layer extracted with ethyl acetate and combined organics washed with brine, dried 
(Na2S04), concentrated and purified by silica gel chromatography eluting with 20 % ethyl 

35 acetate in hexanes to give the desired compound (0.027 g, 53%) as an inseparable 1 : 1 
mixture of diastereomers. 
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MAJOR: 

1H NMR (300 MHz, DMSO-de) 8 7.97 (d, J=8 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.68 (d. 
J=8 Hz. 1H), 6.59 (d, J=8 Hz. 1H). 6.48 (d, J=8 Hz. 1H). 6.03 (br s, 1H). 5.61 (s. 1H), 
5.46 (m, 1H), 5.36 (m, 1H), 4.97-5.10 (m, 1H), 4.87 (m, 1H), 3.94 (m, 1H), 3.85 (s, 
3H), 2.19 (s, 3H), 1.23 (s, 3H), 1.10 (s, 3H); 
MINOR: 

MS (DCI/NH3) m/e 364 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H). 6.68 (d, 
J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.95 (m, 1H), 
5.58 (s, 1H), 5.41 (s, 1H), 4.97-5.10 (m, 2H), 3.94 (m, 1H). 3.85 (s, 3H), 2.11 (s, 3H), 
1.27 (s, 3H), 1.01 (s, 3H); MS (DCI/NH3) (M+H)+ 364; Anal, calcd for 
C23H25N03»3/4H 2 0: C, 73.29; H, 7.09; N, 3.72. Found: C. 73.67; H, 6.80; N, 3.81. 

Example 185 

methvl2-(2.5-dihvdrO-10-methoxv-2.? 4-tri me thvl-IH.r n henznpvr a nnn,4-n( ] ninn1in.S. 

vH acetyl hvrfmvamafr. 
Example 46 ( 0.150 g, 0.395 ramol) was added dropwise to a solution of N.O- 
dimethylhydroxylamine hydrochloride ( 0.192 g, 1.98 mmol) and trimethylaluminium ( 1.0 
mL, 2.0 mmoland the resulting mixture heated at 40 °C for 2 hours, quenched with 
methanol and partitioned between methylene chloride and saturated aqueous Rochelle's salt 
The organic layer was washed with saturated aqueous sodium bicarbonate, brine, and dried 
(MgSQ4). The crude product was purified by flash chromatography on silica gel eluting 
with 4% then 10% ethyl acetate in methylene chloride to give the desired compound (62 %) 
as a white foam. 

MS (DCI/NH3) m/e 409 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.79 (d, J=8 Hz. 1H). 7.05 (dd, J=8 Hz, 1H). 6.73 (d, 
J=8 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.48 (d, J=8 Hz. 1H), 6.25 (dd, J=2+10 Hz, 1H), 
6.16 (s, 1H), 5.43 (s. 1H), 3.87 (s, 3H), 3.25 (br s, 3H), 3.04 (br s, 3H), 2.34 (m, 1H), 
2.18 (s, 3H), 1.17 (s, 6H); 

Anal, calcd for C24H28N2O4: C, 70.57; H, 6.91; N, 6.86. Found: C, 70.74; H, 7.1 1; N, 
6.59. 

Example 186, 

2-f2.5-dihvdrO-10-methoXV-2.2.4-trimpthvl-1H-mh P nznpvrnnnH A -flnuinolin-5-vtt 

acetaldehvde 

Example 185 (0.334 g, 0.817 mmol) was dissolved in THF (20 ml), cooled to -78 
°C, and treated with 1M Dibal-H in toluene (1.71 mL, 1.71 mmol) over 5 minutes and 
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stirred for 1 hour. The reaction mixture was poured into saturated potassium sodium 
tartrate, the layers separated, the aqueous phase extracted with CH2CI2, the combined 
organics washed with saturated aqueous sodium bicarbonate, brine, dried (MgS04), and 
purified by silica gel chromatography duting with 30% ethyl acetate in hexane to give 0.265 
5 g (93%) of the desired product as a colorless foam. 
MS (DCI/NH3) m/e 350 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 5 9.65 (s, 1H), 7.95 (d, J=9 Hz, 1H), 7.05 (dd, J=8 Hz, 
1H), 6.73 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz. 1H), 6.45 (d, J=8 Hz, 1H), 6.35 (dd, 
J=3+10 Hz, 1H), 6.20 (s, 1H), 5.45 (s, 1H), 3.85 (s, 3H), 2.85 (m, 1H), 2.60 (m, 1H), 
10 2.15 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C22H23N0 3 »1/4H 2 0: C, 74.66; H, 6.69; N, 3.96. Found: C, 74.32; H, 
6.30; N, 3.86. 

Example 187 

15 2.5-dihvdro-10-methoxv.5-P -rvr1nh e xvliri(»nv1ethvlV2.2.4-trimethvl-lH- 

□ lhenzopy rannr3.4-flqninoline 
Cyclohexyltriphenylphosphonium bromide ( Grim, S. O.; Ambrus, J. H.; J.Org. 
Chem. 1968, 33, 2993-2994.) (0.234 g,0.55 mol) was suspended in (5:3) THF:Ether (8.0 
ml), cooled to- 10 °C, treated with 220 \il of 2.5 M n-butyl lithium, stirred for 10 minutes. 

20 Example 186 was added as a solution in THF and the reaction was allowed to stirat room 
temperature 12 hours, re fluxed for 15 minutes and allowed to cool. Diethyl ether was added 
and the reaction was filtered and concentrated. The resulting residue was purified by silica 
gel chromatography eluting with 10: 1 to 5: 1 hexanes:ethyl acetate to afford 0.033 g (51% ) 
desired compound. : m.p. 130-135 C°; 

25 MS (DCI/NH3) m/e 416 (M+H) + ; 

lH NMR (300 MHz. DMSO-de) 8 7.03 (t, J=9 Hz, 1H), 6.67 (d, J=8 Hz, 1H), 6.57 (d, 
J=9 Hz, 1H), 6.50 (d, J=8 Hz, 1H), 6.11 (s, 1H), 5.64 (dd, J=10. 10 Hz, 1H). 5.43 (s, 
1H), 5.04 (t, J=7 Hz, 1H), 3.85 (s, 3H), 2.10 (s, 3H). 2.0 (b, 2H), 1.81 (t, J=7 Hz, 2H), 
1.45 (b, 3H), 1.3 (b, 3H), 1.17 (s, 3H). 1.15 (s, 3H); 

30 13 C NMR (100 MHz, DMSO-d 6 ) 6 165.0, 151.1, 145.4, 140.5, 133.41, 132.2, 127.5, 
127.0, 126.8. 116.5, 116.3, 116.0. 113.0, 110.3, 105.3, 73.9, 55.5, 49.6, 36.6, 30.5, 
28.9, 28.7, 28.1, 27.9, 27.0, 26.2, 23.8. 
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Example. Hjfl 

2.5-dihvdro-10-methoxv-5-f?^vci 0 n e nfvii^ nY i et hvn.2.2A.frim^ y i. m . 
rnben7/>nvranor3.4-nq.nnnii nft 
5 Example 186 and cyclopentyltriphenylphosphonium bromide (Ramirez, F.; Levy, 

S. JACS 1957, 79, 67-69. ) were processed according to Example 187 to provide the 
desired compound. 

1H NMR (300 MHz, DMSO-de) 8 7.94 (d, J=9 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.48 (d, J=7 Hz, 1H), 6.10 (s, 1H). 5.56 (dd, J=10. 
10 8 Hz, 1H). 5.43 (s. 1H), 5.22 (b, 1H), 3.85 (s, 3H), 2.14 (s, 6H), 1.77 (b, 2H), 1.49 (b, 
4H), 1.17 (s, 3H), 1.14 (s. 3H); "C NMR (75 MHz, DMSO-de) 8 156.1. 151.2, 145.4, 
144.6, 133.4. 132.3, 127.6, 127.0. 126.8, 116.4, 116.1. 115.3, 113.3, 113.1, 110.3, ' 
105.3. 73.6, 55.6. 49.6, 33.1, 29.0, 28.7, 28.0, 25.8, 25.7. 23.8; 
HRMS (FAB)wfe calcd for C27H32O2N: 401.2355. Found 401.2342. 

15 

Example. 1«0 

2 . 5-dihvdr(>-10-methoxv-5-(2-cvclohe.ntviidenvi>.thYi>- 7 ,.2,4-rrimethvi.iH - 

mbenzonvninon 4-f) 1!nn0 |j nff 
Example 186 and cycloheptyltriphenylphoshonium bromide (Albright, T. A.; 
20 Freeman, W. J.; Schweizer, E.E. JACS 1974, 97, 2942-2943.) were processed 
according to example 186 to provide the desired compound. 
MS (DCI/NH3) m/e 430 (M+H)*; 

1H NMR (300 MHz, DMSO-de) 5 7.94 (d, J=9 Hz. 1H), 7.02 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz. 1H), 6.57 (d. J=9 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.12 (s, 1H), 5.69 (dd, J=10, 
25 9 Hz, 1H), 5.43 (s. 1H), 5.12 (t, J=7 Hz, 1H), 3.85 (s, 3H), 2.13 (s, 6H), 1.90 (b, 2H), 
1.38 (b. 3H). 1.27 (m, 4H), 1.17 (s, 3H), 1.14 (s. 3H), 0.82 (m, 3H); 
"C NMR (75 MHz, DMSO-d 6 ) 8 156.1, 151.1, 145.4, 142.2, 133.4, 132.2, 128.6, 
127.6, 127.0, 126.8, 120.0, 116.3, 116.0, 113.0, 110.3, 105.3, 73.6. 65.7, 55.6, 49.6. 
37.3, 33.2, 31.1. 29.8, 29.3, 29.2, 29.0. 28.6, 28.5, 26.2, 23.8, 23.2; 
Anal, calcd for C 2 9H3502N2*3/4H 2 0: C, 72.70; H, 8.52; N, 2.92. Found: C, 72.50; H, 
8.11; N. 2.47. 

Example 100 

2,5-dihvdr0-10-mPth0XV-5-(3-methvl-2-hutenvl^-2.2.4-trimerh y l-1H.rnhen 7O nvrannr3.4^ 

flquinoline 

Example 186 and isopropyltriphenylphosphonium iodide were processed according 
to Example 187 to provide the desired compound. 
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1H NMR (300 MHz, DMSO-tk) 8 7.94 (d, J=8 Hz, 1H). 7.37 (s, 1H), 7.03 (t, J=8 Hz, 
1H), 6.67 (d, J=7 Hz, 1H), 6.57 (d, J=8 Hz, 1H). 6.49 (d, J=8 Hz, 1H), 6.11 (s, 1H), 
5.65 (dd, J=10, 9 Hz, 1H), 5.43 (s. 1H). 5.12 (t, J=7 Hz, 1H), 3.85 (s, 3H). 2.14 (s, 
3H), 1.63 (s, 3H), 1.31 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 
5 13C NMR (100 MHz, DMSO-d6) 8 156.1, 151.1, 145.4. 133.4, 132.8, 132.2, 127.6, 
127.0. 126.9, 119.8, 116.4. 116.1, 113.3, 113.1, 110.3, 105.3, 73.7. 55.6, 49.6, 31.5, 
29.0. 28.7, 25.6, 23.8, 17.5; 

HRMS (FAB)/n/e calc'd for C25H29O2N: 375.2198. Found 375.2189. 

10 Example 191 

tran^S-dihvrfrn-IO -methoxv-5-re^^ 

fjquinoline 

Example 186 and ethyltriphenylphosphonium bromide were processed according to 
example 186 to provide the desired compound. 
15 MS (DCI/NH3) m/e 362 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.96 (d, J=8 Hz, 1H), 7.05 (dd, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.51 (d, J=8 Hz, 1H), 6.10 (s, 1H), 5.72 (dd, 
J=4+10 Hz, 1H), 5.45 (m, 3H), 3.86 (s, 3H), 2.43 (m. 1H), 2.20 (m, 1H), 2.15 (s, 3H), 
1.30 (d, J=5 Hz, 3H), 1.17 (s, 3H), 1.15 (s, 3H). 

20 

Example 192 
trans 2 S-dihvdro-10-meth^xv-5- f%pen^ 

flquinoline 

Example 186 (0.050 g, 0.143 mmol) and propyltriphenylphosphonium bromide 
25 (165.6 mg, 0.429 mmol) were processed as in example 187 to give the desired compound. 
MS (DCI/NH3) m/e 376 (M+H)*; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.95 (d, J=9 Hz, 1H), 7.05 (dd, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.50 (d, J=8 Hz. 1H), 6.09 (s, 1H), 5.70 (dd, J=3, 
10 Hz. 1H). 5.44 (s, 1H), 5.38 (ss, J=5 Hz, 2H), 3.86 (s, 3H), 2.41 (m, 1H), 2.19 (m, 
30 1H), 2.15 (s, 3H), 1.70 (m, 2H), 1.15 (s, 6H). 0.75 (t, J=7 Hz, 3H). 
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Examnle 10^ 

2 . 5-dihvdro-l 0-msthox v-Vf 1 1 -difluoro- 1 -nronen-^-vn.? 4 -trim,.thvi. 1 h. 
mbenzonvranon.^nqMinnlin^ 
5 Example 1 86 (0.050 g, 0. 143 mmol) and diphenylphosphoranyl difluromethane 

(Edwards, M.L.. et. al. Tet. Let. 1990.J7, 5571-74) were processed as in example 187 to 
give the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.98 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.71 (d. 
J=9 Hz, 1H), 6.62 (d, J=9 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.17 (s. 1H), 5.73 (dd, 
10 J=4,10 Hz, 1H), 5.46 (s. 1H), 4.53 (m, 1H), 3.86 (s, 3H), 2.32 (m, 1H), 2.16 (s, 3H), 
2.11 (m, 1H), 1.17 (s, 3H), 1.15 (s, 3H); 
HRMS (FAB)/n/Ie calc'd 383.1697. Found 383.1689. 

Example 194 

1S (£) mettlYl 2-f2.5-dihYdrO-10-methoxv-? 7 4-trimethvl-1H - rnh en Tn p vr a nor3.4-n qU innlin. 

5-vn 2-hnfennnte 
Example 186 ( 0.040 g, 0. 1 15 mmQl) and methyl 
(triphenylphosphoranylidene)acetate (1 15 mg, 0.344 mmol, Aldrich) were processed 
according to example 179 to give 0.037 g (80%) of the desired compound as a white foam. 

20 MS (DCI/NH3) m/e 406 (M+H) + ; 

*H NMR (300 MHz. DMSO-cfc) 5 7.95 (d. J=9 Hz. 1H), 7.07 (dd, J=8 Hz, 1H), 6.85 (m, 
1H), 6.72 (d, J=8 Hz. 1H), 6.60 (d, J=8 Hz, 1H), 6.50 (d. J=8 Hz, 1H). 6.15 (s, 1H), 
5.87 (dd, J=3+10 Hz, 1H). 5.80 (d, J=14 Hz, 1H). 5.45 (s, 1H), 3.88 (s, 3H), 3.65 (s, 
3H), 2.60 (m, 1H). 2.45 (m, 1H), 2.15 (s, 3H). 1.15 (br s, 6H); ™C NMR (75 MHz, 

25 DMSO-d 6 ) 5 165.8, 156.2, 150.5, 145.6, 144.8, 133.6, 131.3. 127.4, 127.2, 122.7, 
116.3, 115.9, 113.4, 113.1, 110.2, 105.7, 72.4, 55.6, 51.3, 49.7, 34.9. 29.0. 28.9, 
28.9, 23.9; 

Anal, calcd for C25H27NO4 I/2H2O: C, 72.44; H, 6.81; N, 3.38. Found: C, 72.55; H, 
6.71; N, 3.22. 

30 

Example 195 

(^2„'>-dihYdrO-10-methoxv-5-(4-hvdroxv-2-h 1 iten-1-vn-? .2.4-trimethvl.1H. 

rHhenzonvranon.4-flqmnnl|j nft 
Example 194 ( 0.063 g, 0.155 mmol) in Et20 was treated dropwise with a slurry 
containing UAIH4 ( 0.044 g. 1.16 mmol) and AICI3 (0.041 g, 0.308 mmol) for 1 hour. 
The reaction mixture was diluted with Et20 and treated with 2 drops of H 2 0 followed 
by 15% NaOH until a white paste formed. The Et20 was decanted and the paste washed 2 
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times with Et20. The combined organics were washed with saturated aqueous sodium 
bicarbonate, brine, dried (MgSCU), and purified by silica gel chromatography eluting with 
6% then 10% ethyl acetate in methylene chloride to give 0.031 g (53%) of the desired 
compound. 
5 MS (DCI/NH3) m/e 378 (M+H)*; 

»H NMR (300 MHz, DMSO-d 6 ) 8 7.94 (d, J=9 Hz, 1H), 7.07 (dd, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.12 (s, 1H), 5.70 (dd, 
J=3+10 Hz, 1H), 5.4-5.69 (m, 3H), 4.63 (dd, J=6 Hz, 1H), 3.87 (m, 5H), 3.31 (s, 3H), 
2.40 (m, 1H), 2.15 (s, 3H), 1.15 (s, 6H); 
10 Anal, calcd for C24H27NC>3« 1/4H 2 0: C, 75.47; H, 7.26; N, 3.67. Found: C, 75.62; H, 
7.40; N, 3.59. 

Example 196 

(K\ 2 .S-dihvdKvl0-methoxv-5-f4-fN N-dimethv1arninocarhonvloxvV2-buten-l-vlV2.2.4- 
1S trimethv1-lH-mhenzopvranor3.4-flQuinoline 

Example 195 and disuccinimidyl carbonate were processed as in Example 200 to 
give the an intermediate succinate ester. 

The intermediate succinate ester and N,N-dimethylamine were processed as in 
Example 200 to give the desired compound. 
20 MS (DCI/NH3) m/e 449 (M+H) + ; 

lH NMR (400 MHz, DMSO-d6) 5 7.95 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.09 (s, 1H), 5.74 (dd, 
J=3,10 Hz, 1H), 5.65 (m, 1H), 5.48 (m, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 3.79 (d, J=5 
Hz, 2H). 2.45 (m, 1H), 2.20 (m, 1H). 2.15 (s. 3H), 1.17 (s, 3H), 1.16 (s, 3H); 13 C 
25 NMR (100 MHz, DMSO-d 6 ) 5 156.1, 150.9, 145.5, 133.6, 132.0, 129.0, 128.6, 127.4, 
127.1, 127.0, 116.2, 115.9, 113 (3), 113.2, 110.3, 105.4, 73.5, 72.0, 56.9, 55.6, 49.7, 
35.0, 28.9. 23.3; 

Anal, calcd for C27H32N2O4: C, 72.30; H, 7.19; N, 6.25. Found: C, 72.10; H, 7.1 1; N, 
5.98. 

30 

Example 197 

(E) 2.5-dihydro- 10-methoxy-5-< - 4-(N-methylaminocarhonvloxyV2-huten-l -vlV2.2.4- 
trimethvl-lH-mh enzopyranor3.4-f1quinoline 
The intermediate succinate ester from Example 196 and methylamine were processed 
35 as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 435 (M+H)*; 
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1H NMR (300 MHz, DMSO-d<s) 5 7.95 (d, J=8 Hz, 1H). 7.05 (t. J=8 Hz, 1H). 6.95 (m, 

1H), 6.70 (d, J=8 Hz, 1H), 6.57 (d. J=8 Hz, 1H). 6.52 (d, J=8 Hz, 1H), 6.08 (s, 1H), 

5.70 (m. 2H), 5.50 (m. 1H), 5.43 (s. 1H), 4.35 (d, J=5 Hz, 2H), 3.85 (s, 3H), 2.56 (d, 

J=5 Hz, 3H), 2.42 (m, 1H), 2.20 (in, 1H). 2.15 (s, 3H), 1.15 (s, 6H); 

Anal, calcd for C26H30N2O4: C, 71.87; H, 6.96; N, 6.45. Found: C, 71.66; H, 7 25- N 

6.07. 

Examnle 1Q8 

(E) 2 . 5-dihYdrP- l Q-mCthOXV-5-(?-hntf»nvn.2.7. 4-trim e thvl- 1 H-n Ih^nrnnvranon A. 

flquinoline 

Example 195 (0.080 g , 0.212 mmol) was dissolved in CH 2 C1 2 (10 ml), cooled to 
-10 °C, treated with (i-Pr) 2 NEt (55 nL , 0.318 mmol) followed by methanesulfonyl chloride 
(20 uL, 0.255 mmol), stirred for lhr and allowed to warm to room temperature. The 
mixture was recooled to -10 °C and treated dropwise with lithium triethylborohydiide (635 
|iL, 0.635 mmol), stirred for 1 hr, allowed to warm to room temperature, treated with 5.0 
ml of IN NaOH followed by 0. 1 1 ml of 30% H2O2 and stirred for 30 minutes. The mixture 
was partitioned between water and ethyl acetate, the aqueous extacted with ethyl acetate and 
the combined organics washed with water, brine, and dried (Na 2 SC>4). Purification by 
silica gel chromatography eluting with 15:1 then 7:1 hexanes:ethyl acetate provided 0.029 g 
(38%) desired compound. 

»H NMR (360 MHz, DMSO-d 6 ) 5 7.93 (d, J=9 Hz, 1H), 7.04 (t, J=8 Hz. 1H), 6.68 (d, 
J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.51 (d, J=7 Hz, 1H), 6.11 (s, 1H), 5.67 (dd, J=10 
Hz, 1H), 5.41 (t, J=9 Hz. 1H), 5.34 (t, J=ll Hz, 1H). 3.85 (s, 3H), 2.34 (m, 1H), 2.15 
(s, 3H), 1.59 (dd, J=5 Hz, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

13C NMR (100 MHz, DMSO-d 6 ) 5 156.2, 151.0, 145.4, 133.4, 132.1, 127.1, 127.0, 
126.9, 126.6, 125.5, 115.9, 113.2, 110.0, 105.3. 73.7. 55.5, 49.6, 35.4, 28.9, 28.8, 
23.9, 17.8; 

HRMS (FAB) calc'd for C 24 H 28 0 2 N: m/e 362.2120. Found 362.21 19. 

Example 199 

2.5-dihYdr0-10-mrfh0XV-5-f2-hvdroxvethvn-2.2 4-t ri methvl-1H.rnhRnynpvr n nnr3 4- 

flquinoline 

Example 46 (0.100 g, 0.264mmol) was treated with 1M Dibal-H in toluene (0.544 
ml, 0.544mmol) at -78° C, warmed to room temperature, quenched with methanol and the 
partitioned between methylene chloride and saturated aqueous Rochelle's salt. The organic 
layer was washed with IN HC1, saturated aqueous sodium bicarbonate, brine, and dried 
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(MgS04). The resulting crude product was purified by flash chromatography on silica gel 
eluting with 10% ethyl acetate in methylene chloride to give (87%) of the desired compound 
as a white solid. 

MS (DCI/NH3) m/e 352 (M+Hf ; 
5 *H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.05 (dd, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.55 (d, J=8 Hz, 1H), 610 (s, 1H), 5.95 (dd, J=2,10 
Hz, 1H), 5.43 (s, 1H), 4.61 (t, J=6 Hz, 1H), 3.84 (s, 3H), 3.52 (m, 1H), 2.20 (s, 3H), 
1.80 (m, 1H), 1.50 (m, 1H), 1.19 (s, 3H), 1.16 (s, 3H). 

10 Example 2QQ 

2.5-dihvdro-10-methoxv-5-r2-(W-benz^^ 

mbenzop yranof3.4-flquinoline 
Example 199 ( 0.200 g, 0.57 mmol) was combined with N^-disuccinimidyl 
carbonate ( 0.217 g, 0.85 mmol), (i-Pr)2NEt (0.30 ml, 1.71mmol), and acetonitrile (2mL), 

15 stirred at room temperature 2 hours and partitioned between CH2CI2 and saturated aqueous 
sodium bicarbonate. The organic layer was washed with brine, dried (MgS04), and 
purified by silica gel chromatography eluting with 6% ethyl acetate in dichloromethane to 
give 0.252 g (90%) of the succinate ester as a white foam. 

The succinate ester (0.020 g, 0.041 mmol), benzyl amine (6.6 pi, 0.061mmol), and 

20 CH2CI2 (3 ml) were combined and stirred for 20 minutes at room temperature. The reaction 
mixture was diluted with CH2CI2 and the organic layers washed with H2O, saturated 
aqueous sodium bicarbonate, brine, dried (MgS04) and purified by silica gel 
chromatography eluting with 20% ethyl acetate in hexane to give 19 mg (97%) of the 
desired compound as a white solid. 

25 MS (DCI/NH3) m/e 485 (M+Hf; 

*H NMR (400 MHz, DMSO-d 6 ) 8 7.95 (d, J=9 Hz, 1H), 7.68 (t, J=6 Hz, 1H), 7.25 (m, 
3H), 7.07 (t, J=8 Hz, 1H), 6.71 (d, J=8 Hz, 1H), 6.59 (dd, J=8 Hz, 1H), 6.11 (s, 1H), 
5.86 (d, J=8 Hz, 1H), 5.40 (s, 1H), 4.18 (m, 2H), 4.00 (m, 2H), 3.85 (s, 3H), 2.12 (s, 
3H), 1.90 (m, 1H), 1.71 (m, 1H), 1.17 (s, 3H), 1.15 (s, 3H); 

30 13 C NMR (100 MHz, DMSO-d 6 ) 8 156.3, 156.1, 150.7, 145.6, 139.7, 133.5, 131.9, 
128.2, 127.5, 127.2, 127.1, 127.0, 126.7, 116.3, 115.9, 113.2, 113.2, 110.2, 110.1, 
105.6, 70.3, 60.2, 55.6, 49.6, 43.7, 31.5, 28.8, 28.7, 23.8; 

Anal, calcd for C3OH32N2O5H2O: C, 71.69; H, 6.82; N, 5.57. Found: C, 71.45; H, 
6.83; N, 5.56. 
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Examnle 201 

2.5-dihvdro-10-methoxv-5-f?-(TJ-momholi^^ 

mhen7:opvrannn.4-fnMinrf1inft 
5 The intermediate succinate ester from Example 200 and morpholine were processed 

as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 465 (M+H) + ; 

*H NMR (400 MHz, DMSO-de) 5 7.95 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.71 (d, 
J=8 Hz, 1H). 6.60 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.10 (s, 1H), 5.88 (dd, 
10 J=3+10 Hz. 1H). 5.44 (s, 1H), 4.05 (m, 2H), 3.85 (s, 3H), 3.75 (in, 4H). 2.16 (s, 3H), 
1.85 (m, 1H), 1.78 (m, 1H), 1.16 (s, 3H), 1.15 (s, 3H); 

"C NMR (100 MHz, DMSO-d*) 8 156.2, 154.4, 150.6, 145.6, 133.5, 131.8, 127.3, 
127.2, 127.1, 116 (1), 115.9, 113.2, 113.2, 110.1. 105.6, 70.3. 65.8. 61 (2), 55.6, 49.7, 
43.7, 43.6, 31.3, 29.0. 28.9, 23..8; 

15 Anal, calcd for C27H 3 2N 2 05- 1/4H 2 0: C. 69. 14; H, 6.98; N, 5.97. Found: C, 68.96; H, 
7.05; N, 5.94. 

Example 202 

2 , 5-dihYdXQ- 1 0-methPXY-5-f2-rN-f 2-methoxvewvnaminncar h onvln* vVthvn-7 0 A. 
20 trimethvl- 1 H-fl menznpvranon ^-nq.iinnline. 

The intermediate succinate ester from Example 200 and 2-methoxyethyl aminewere 
processed as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 453 (M+H) + ; 

1H NMR (500 MHz. DMSO-d 6 ) 8 7.95 (d. J=8 Hz. 1H). 7.13 (m. 1H). 7.04 (t. J=8 Hz. 
25 1H). 6.70 (d. J=8 Hz, 1H). 6.60 (d, J=8 Hz, 1H). 6.56 (d. J=8 Hz. 1H), 6.08 (s, 1H), 
5.85d (10, 1H), 5.45 (s, 1H), 3.95 (m, 2H). 3.85 (s, 3H), 3.25 (s, 3H), 3.12 (m, 2H). 
2.15 (s. 3H), 1.92 (m. 1H). 1.72 (m. 1H), 1.15 (d, 6H); 

«C NMR (125 MHz, DMSO-d 6 ) 8 156.1, 156.1, 150.7, 145.6. 133.5. 131.9. 127.6. 
127.1, 127.1. 116.3. 116.0, 113.2, 113.2, 110.2, 105.6, 70.7, 70.3, 60.0, 57.8, 55.6. . 
30 49.6. 31.5. 28.8, 28.8, 23.8. 

Examnle 203 

2 . 5^ihvdrO-10-methQXV-5-r2-rN-methvnn 1 inr,r a rhnnv1nicvn x v^ethvlV2.2 4-trimethvl-1H- 

rnbenzonvranor3.4-flquinn1inft 
35 The intermediate succinate ester from Example 200 and methylamine were processed 

as in Example 200to give the desired compound. 
MS (DCI/NH3) m/e 409 (M+H)*; 
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1H NMR (500 MHz, DMSO-d^) 5 7.95 (d, J=8 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.93 (m, 
1H), 6.70 (d, J=8 Hz. 1H), 6.60 (d. J=8 Hz, 1H), 6.56 (d, J=8 Hz, 1H), 6.08 (s, 1H), 
5.85d (10. 1H), 5.45 (s. 1H). 3.95 (m, 2H), 3.85 (s, 3H), 2.59 (d, 3H), 2.15 (s, 3H). 
1.92 (m, 1H), 1.72 (m, 1H), 1.15 (d, 6H); 
5 13c NMR (125 MHz, DMSO-de) 5 156.6. 156.1, 150.7, 145.6, 133.5, 131.9, 127.5, 
127.2, 127.1, 116.3 (116.0), 113.2, 113.2, 113.2. 105.6. 70.3, 60.0, 55.6, 49.6, 31.5, 
28.8, 28.8, 26.9, 23.7; 

Anal, calcd for C24H28N2O4: C, 70.57; H. 6.91; N, 6.86. Found: C, 70.30; H. 6.91; N, 
6.58. 

10 

Example 204 

2, < H 1ih Vf*' r> - 1 0-meth nxv-5-r2-rN.N-diniethvlaminocarhonvloxv^Cthvl)-2.2 4-trirnethvl- 1 H- 

[1 1henzopyranor3.4-flquinoline 
The intermediate succinate ester from Example 200 and N,N-dimethylamine were 
15 processed as in Example 200 to give the desired compound as a white solid. 
MS (DCI/NH3) m/e 423 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 8 7.95 (d, J=8 Hz, 1H). 7.05 (t. J=8 Hz, 1H). 6.69 (d. 
J=8 Hz, 1H), 6.56 (dd, J=8 Hz, 2H). 6.12 (s, 1H), 5.86 (dd, J=3+10 Hz. 1H). 5.44 (s, 
1H), 3.96 (m, 2H), 3.85 (s, 3H), 2.86 (s, 3H), 2.83 (s, 3H), 2.18 (s, 3H), 1.95 (m, 1H). 
20 1.76 (ra, 1H), 1.15 (s.6H). 

Example 205 

7 S.dihvdro-in-methox v -S-f-?-methoxvmethoxvethvlV2.2.4-trimethv1-lH- 
f 1 1henzopvr anor3.4-flouinoline 

25 Example 199 (0.040 g. 0. 1 14 mmol) was combined with chloromethyl methyl ether 

( 13 uL, 0.171 mmol), (i-Pr) 2 NEt ( 40 uL, 0.228 mmol), and methylene chloride (5ml) and 
heated to reflux for 3 hours. The reaction was partitioned between H2O and ethyl acetate, 
the aqueous layer extracted with ethyl acetate and the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine, dried over MgSC>4, and purified by silica gel 

30 chromatography eluung with 2% then 5% ethyl acetate in methylene chloride to give 45 mg 
(40%) of the desired product. 
MS (DCI/NH3) m/e 396 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.95 (d, J=9 Hz. 1H). 7.05 (t. J=8 Hz, 1H). 6.70 (d, 
J=8 Hz, 1H), 6.60 (d. J=8 Hz. 1H). 6.55 (d. J=8 Hz, 1H), 6.14 (s. 1H), 5.89 (dd. 
35 J=3+10 Hz, 1H). 5.45 (s. 1H). 4.55 (s, 2H). 3.85 (s, 3H), 3.58 (m. 1H). 3.25 (s, 3H), 
2.18 (s. 3H). 1.85 (m, 1H), 1.65 (m, 1H). 1.19 (s, 3H). 1.13 (s, 3H); 
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Anal, calcd for C24H 2 9N0 4 -1/4H 2 0: C, 72.07; H, 7.43; N, 3.50. Found: C, 71.90; H f 
7.33; N, 3.24. 

Example 206 

2.5-dihvdro-10-methoxv-5-r2^^ 

JH411benzoDvranor3.4-flquinn1ine 



P^ampte 206 A 
2,5-dihvdro-lQ-methoxv-5-faminom 

Oamnoling 

A 10 ml ethereal suspension of LiAlHLj (0.050 g, 1.31 mraol) was treated dropwise 
at room temperature with a 5.0 ml ethereal solution of AICI3 (0.59 g, 4.4 mmol), strirred for 
30 minutes and treated dropwise with a 4.0 ml ethereal solution of Example 44. After 
stirring for 1 hour at room temperature , 2.0 ml of H2O carefully added followed by 
dropwise addition of 15 % NaOH until a white paste formed. The ether solution was 
decanted, the paste washed several times with ether and combined organics washed with 
brine and dried (Na2S04>. The residue was purified by silica gel column chromatography 
eluting with CH2Cl2:CH 3 OH (8:1) to give 0.031 g (69 %) aminomethyl analog that was 
carried directly to the next step. 

Example 206 
2,5-dihYdro-10-methoxv-5-f2.2-dime^ 

lH-rnhenzonvranor3.4-flquino1ine 
The aminomethyl analog above (0.065 g, 0.19 mmol) was dissolved in 
dichioromethane ( 6.0 ml ),cooled to 0 °C, treated with B0C2O (0.93 g, 0.42 mmol ). 
Allowed to warm to room temperature overnight. 10 ml H2O was added and the phases 
separated. The organic layer was washed with brine and dried (Na2S04). The residue was 
purified by silica gel column chromatography eluting with CTfeChiCHsOH (8:1) to give 
0.080 g (95 %) desired compound : 
m.p. 130-135 °C; 

*H NMR (400 MHz, DMSO-d 6 ) 5 7.98 (d, J=9 Hz, 1H), 7.70 (t, J=9 Hz, 1H), 6.79 (t, 
J=5 Hz, 1H), 6.67 (d, J=9 Hz, 1H), 6.60 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.12 (s, 
1H), 5.80 (dd, J=10, 10 Hz, 1H), 5.42 (s, 1H), 3.85 (s, 3H), 3.14 (m, 1H), 2.86 (m, 
1H), 2.19 (s, 3H), 1.47 (s, 3H), 1.21 (s, 3H), 1.12 (s, 3H), .84 (m, 1H); 
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13c NMR (100 MHz, DMSO-d<>) 8 156.1. 155.5, 150.9, 145.4, 133.4, 131.5, 129.5, 
128.6, 127.8, 126.9, 117.1, 116.4, 113.4, 112.7, 110.5, 105.3. 77.7, 72.3, 67.4, 55.6, 
49.5, 41.5, 29.8, 29.2, 28.3, 28.2, 23.4, 23.2, 22.3; 
HUMS (FAB) m/e calc'd for C26H32N2O4: 436.2362. Found 436.2360. 

5 

Example 207 

7 S-dihvdro- 1 0-methoxv- S-fp.thnTvcarhnnvlaminotmftthvl V2.2.4-trimethvl- 1 H- 
pihpnTn P vrannn.4-flnuino1ine 
Example 206 A (0.047 g, 0.14mmole) in THF (10 ml) was treated with triethylamine 
10 (21.0 jiL, 0. 14 mmol). Followed by dropwise addition of ethyl chloroformate ( 14.1^iL, 
0.14 mmol.). After 30 minutes the reaction was poured into H2O, the aqueous layer 
extracted with ethyl acetate and the combined organic layers washed IX with H2O, IX with 
brine, and dried (Na2S04). The residue was purified by silica gel column chromatography 
eluting with 3:2 hexanesrethyl acetate to give 0.047 g (80%) of the desired compound as a 
IS solid. 

»H NMR (300 MHz, DMSO-dg) 5 7.98 (d, J=8 Hz, 1H), 7.13 (t, 1H), 7.03 (t, J=8 Hz, 
1H), 6.67 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.13 (s, 3H), 
5.83 (dd. 1H), 5.43 (s, 1H), 3.94 (m, 2H). 3.85 (s, 3H), 3.13 (m, 1H), 2.94 (m, 1H), 
2.21 (s, 3H), 1.2o (s, 3H), 1.17 (s, 3H), 1.11 (s, 3H); 
20 «c NMR (75 MHz, DMSO-de) 8 156.1. 150.8. 145.5, 133.4, 129.4, 127.7, 127.0, 
117.0, 116.4. 113.5. 112.7, 110.6, 105.4, 72.2, 59.7, 55.6, 49.6, 41.8, 29.2, 28.3, 
23.5, 14.6; 

HRMS m/e calc"d for C24H28N2O4: 408.2049. Found 408.2044. 
25 Example 208 

? S-riihvdrn-10-niftthnxv-5-fcnrhnethnxv' >-2.24-trimethvl-lH-rilben70Pvranor3.4- 

fjquinoline 

To Example 61 was added 2.0 ml of 5 % aqueous HC1, 5.0 ml HA and enough 
ethanol to make the solution homogenous.This was warmed at 35 °C for 1 hour, quenched 
30 with saturated aqueous sodium bicarbonate to a pH of 7.0. The reaction was extracted with 
ethyl acetate. The organics were washed with H2O, brine, and dried ( Na2S04 ). The 
residue was purified by silca gel column chromatography eluting with 7:1-5:1-3:2 
hexanes:ethyl acetate to give 0.041 g (48 %) of the desired compound as a solid. 
MS (DCI/NH3) m/e 380 (M+H)*; 
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»H NMR (300 MHz, DMSO-de) 6 7.90 (d. J=9 Hz, 1H), 7.04 (t, J=8 Hz, 1H). 6.64 (d. 
J=8 Hz, 1H). 6.61 (m, 2H), 6.32 (s, 1H), 6.21 (s, 1H), 5.45 (s, 1H), 3.90 (m, 2H), 3.84 
(s, 3H), 1.17 (s, 3H), 1.15 (s. 3H), .93 (t, J=7 Hz, 3H); 

13C NMR (100 MHz, DMSO-de) 5 169.4, 156.2, 152.5, 145.4, 133.1, 127.6. 126.9, 
5 126.0, 118.2, 117.7, 114.7, 109.8. 105.7, 73.0, 60.7, 55.6. 49.9, 28.9. 28.7. 22.8, 
13.7; 

AnaL calcd for C^H^NCVlAtffeO: C, 71.95; H, 6.68; N, 3.65. Found: C, 72.21; H, 
6.41; N, 3.85. 

10 Example 209 

2.5-dihvdro-10-niethoxv-5-fcvclopentvn-2.2.4-trifnethv1-lH.rnhenz npvranor3.4- 

flquinoline 

Example 2B and cyclopentylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 

15 MS (DCI/NH3) m/e 376 (M+H) + ; 

1H NMR (300 MHz, DMSO-dg) 8 8.01 (d. J=8 Hz. 1H). 7.03 (t, J=8 Hz, 1H), 6.65 (d, 
J=8 Hz, 1H), 6.59 (d, J=9 Hz, 1H). 6.52 (d, J=8 Hz. 1H). 6.20 (s. 1H), 5.46 (s, 3H), 
3.85 (s, 3H), 2.16 (s, 3H), 1.50 (m. 5H), 1.30 (s. 3H), 1.16 (m, 3H). 1.01 (s. 3H); «C 
NMR (100 MHz. DMSO-d6) 8 156.2. 151.7, 145.0, 133.7, 131.6. 128.1. 126.7, 117.7, 

20 116.4, 113.3, 112.6, 109.9, 105.0, 76.5. 49.2. 42.5. 29.8, 29.5, 27.5. 26.6, 24.8. 24.6. 
23.6; 

Anal, calcd for C25H 2 90 2 N«1/2H20: C, 78.09; H, 7.86; N, 3.64. Found: C, 78.09; H, 
7.52; N, 3.42. 

25 Example 210 

2.5-dihvdro- 1 0-methox v-5-f 1 -methvlnropa- 1 .2-dienvl V2.2.4-trimethv1- 1 H- 

rnbenzopvranor3.4-flquino1ine 
Example 2B and propargylmagnesium bromide (Gaoni.Y.; Leznoff, C. C; 
Sondheimer, F. J. Am. Chem. Soc. 1968, 90, 4940-4945. ) were processed as in 
30 example 1 1 to provide the desired compound. 
m.p. 59-63°; 

1H NMR (300 MHz, DMSO-de) 8 7.84 (d, J=8 Hz, 1H), 7.03 (t, J=6 Hz, 1H). 6.68 (d, 
J=6 Hz, 1H), 6.55 (d, J=8 Hz, 2H), 6.04 (s. 1H), 5.97 (s. 1H), 5.40 (s. 1H). 4.94 (m. 
1H), 4.23 (m, 1H), 3.82 (s, 3H). 2.11 (s. 3H), 1.70 (s, 3H). 1.21 (s. 3H). 1.10 (s, 3H); 
35 «c NMR (100 MHz. DMSO-d 6 ) 8 156.1. 151.2. 150.5. 145.1, 132.6, 130.5. 127.9. 
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127.1, 127.0. 126.7, 126.5, 117 (5), 117.1, 114.7, 113.3, 112.9, 110.1, 106.3, 98.6, 

76.2, 75.6, 55.9. 49.6, 29.4, 28.4, 22.5, 16.0; 

MSm/e calc'd for C24H25O2N: 359.1885. Found 359.1893. 

S Example 211 

1. S-dihvdm- 1 0-methoxv-5-f ^.4.5-trinuorophenvn-2.2.4-trimethvl- 1 H- 

nihenzopyranon.4-flqtiinQline 
Example 2B and 3,4,5-trifluorophenylmagnesium bromide were processed as in 
Example 11 to provide the desired compound. 
10 MS(DCI/NH3)m/e 438 (M+H) + ; 

X H NMR (300 MHz, DMSO-d6> 5 8.04 (d, J=8 Hz, 1H), 6.94 -7.02 (m. 3H), 6.77 (s, 
1H), 6.74 (d, J=9 Hz, 1H), 6.62 (d. J=8 Hz, 1H), 6.51 (d, J=8 Hz, 1H), 6.31 (br s, 1H), 
5.43 (s, 1H), 3.81 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H); 
Anal, calcd for C26H22N02F 3 -l/4H2O: C, 70.66; H, 5.13; N, 3.17. Found: C, 70.89; H, 
15 5.19; N. 2.93. 

Example 212 

2S.dihvdro-l(Vmethoxv-5-fcvclohexvlV2.2.4-trimethvl-lH-ri1benzoDvranor3.4- 

f|quinoline 

20 Example 2B and cyclohexylmagnesium bromide were processed as in Example 1 1 to 

provide the desired compound. 
MS (DCI/NH3) m/e 308 (M+H) + ; 

MAJOR: *H NMR (300 MHz, DMSO-d 6 ) 5 8.03 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz. 1H), 
6.72 (d, J=8 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.59 (s, 1H), 6.15 (d, J=8 Hz, 1H), 5.40 
25 (m, 2H), 3.86 (s, 3H), 2.01 (s, 3H), 1.61 (m, 1H), 1.56-1.41 (m, 2H), 1.35-0.96 (m, 
6H), 1.29 (s, 3H), 1.18 (s, 3H), 0.95-0.77 (m, 2H); 

Anal, calcd for C26H3lN02»l/2H 2 0: C, 78.36; H, 8.09; N, 3.51. Found: C, 78.24; H, 
7.72; N, 3.70. 

30 Example 213 

2.5-dihvdro-in-methnxv-5-f2-pvridvn-2.2.4-trimethv l-lH-rilben7.opvranor3.4-f1auinoline 

Example 213A 

2.5-dihvdro-10-methoxy-5-f2-pyridyn-2.2.4-trimethvl-lH-rilhen zopyranor3-4-nquinoline 
To a solution of Example 2A (1.42 g, 4.39 mmol) in THF (40 mL) at 0 °C was 
35 added a solution of potassium rm-butoxide (1.48 g, 13.2 mmol) in THF (13 mL). The 
mixture was stirred 45 min at 0 °C then a solution of TBSC1 (1.46 g, 9.66 mmol) in THF 
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(9.5 mL) was introduced in dropwise fashion. The solution was stirred at 0 °C for 30 rain 
then was quenched by addition of saturated aqueous NH4CI (10 mL) and was extracted with 
EtOAc (2 x 30 mL). The combined organic portions were washed with brine (8 mL) and 
were dried (Na2S04). Filtration and concentration gave a brown residue which was 
purified via flash chromatography (elution with 2% EtOAc/CH 2 Cl2) to give the desired 
product as a yellow solid (994 mg, 2.28 mmol, 52%). 
MS (DCI/NH3) m/z 438 (M+H)+ 

Example 2 11 

2.5-dihvdro-10-methoxv-5-(2-nv^^ 

A solution of the 2-lithiopyridine (nominally 1 M in THF) was formed by addition 
of n-BuLi (680 jxL of a 2.5 M solution in hexane, 1.70 mmol) to a solution of 2- 
bromopyridine (285 mg, 1.80 mmol) in THF (17 mL) at -78 °C. This solution was stirred 
for 20 min then a solution of the aldehyde prepared above (211 mg, 0.480 mmol) in THF 
(2.0mL)was added in drop wise fashion at -78 °C. The solution was stirred at -78 °C for 30 
min then was quenched by addition of saturated aqueous NH4CI (7 mL) and was extracted 
with EtOAc (2 x 30 mL). The combined organic portions were washed with brine (10 mL) 
and were dried (Na2S04). Filtration and concentration gave a brown residue which was 
used without further purification. 

The crude material prepared above was dissolved in THF (10 mL) at 23 °C and was 
treated with tetrabutylammonium fluoride (500 jiL of a 1 M solution in THF, 0.500 mmol). 
After 1 h, the reaction mixture was concentrated in vacuo, was resuspended in EtOAc (20 
mL) and then was washed with water (5 mL) and brine (5 mL), and was dried (Na2S04). 
Filtration and concentration gave a brown residue which was used without further 
purification. 

This crude residue was dissolved in THF (10 mL), and the solution was cooled to 0 
°C. To this solution was added triethylphosphine (48 mg, 0.410 mmol) followed by a 
solution of l,r-(azodicarbonyl)dipiperidine (103 mg, 0.410 mmol) in THF (1.5 mL). The 
solution was stirred for 30 min at 0 °C then at 23 °C for 7 h. The reaction mixture was 
concentrated and was purified by flash chromoatography (elution with 25% EtOAc/hexane) 
to give the desired product (13 mg, 0.034 mmol, 8%) as a colorless solid. 
MS (DCI/NH3) m/z 385 (M+H)+; 

l H NMR (300 MHz, DMSO) 5 8.45 (br d, 7=6.6 Hz, 1 H), 7.98 (d, 7=8.0 Hz, 1 H), 7.61 
(td, 7=6.5, 1.8 Hz, 1 H), 7.19-7.13 (m, 2 H), 6.91 (t, 7=6.6 Hz, 1 H), 6.72 (s, 1 H), 6.68 
(d f 7=7.9 Hz, 1 H), 6.57 (br d, 7=6.7 Hz, 1 H), 6.44 (dd, 7=6.5, 1.0 Hz, 1 H), 6.17 (br 
s, 1 H), 5.37 (br s, 1 H), 3.80 (s, 3 H), 1.80 (s, 3 H), 1.23 (s, 3 H), 1.13 (s, 3 H); 
HRMS (FAB) calcd (M+H)+ for C25H25N2O2: 385.1916 . Found: 385.1910. 
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Example 214 

*> S-HihvHrn-1 0-methn xv-5-f ^-pvriHvn-7- 7-4-trimethvl- 1 H-f 1 1benzoPvranor3.4-flQuinoune 
The desired compound was prepared as described in Example 213 in 49% yield. 
5 MS(DCI/NH3)m/z385(M+H)+; 

l H NMR (300 MHz, DMSO) 8 8.38 (d, 7=2.4 Hz, 1 H), 8.35 (dd, J=5.6, 2.0 Hz, 1 H), 
8.02 (d, 7=8.0 Hz, 1 H), 7.49 (br d, 7=6.9 Hz, 1 H), 7.25 (dd, 7=6.9, 5.5 Hz, 1 H), 6.92 
(t, 7=6.9 Hz, 1 H), 6.86 (s, 1 H), 6.72 (d, 7=8.1 Hz, 1 H), 6.58 (d, 7=6.7 Hz, 1 H), 6.45 
(d, 7=6.4 Hz, 1 H), 6.38 (br s, 1 H), 5.41 (br s. 1 H), 3.80 (s, 3 H), 1.83 (s, 3 H), 1.23 
10 (s,3H), 1.15 (s. 3H); 

l3 C NMR (125 MHz, DMSO) 5 156.0, 151.2, 149.4, 148.8, 145.6, 135.7, 134.7, 133.2, 
128.5. 127.3, 127.2, 127.0, 123.2, 117.7. 117.2, 113.9, 113.7, 110.2, 105.7,73.0, 
55.5, 49.8, 29.5. 28.5, 23.4; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+. Found: 385.1915. 
15 Anal, calcd for C25H24N2O2: C, 78.09; H, 6. 29; N, 7.28. Found: C, 76.98; H, 6.60; N, 
6.93. 

Example 215 

0 <UriihvHm-10-methnxv-5-f4-pvririv^ 
20 The desired compound was prepared as described in Example 213 in 20% yield. 

MS (DCI/NH3) m/z 385 (M+H)+; 

*H NMR (300 MHz, DMSO) 8 8.43 (br d, 7=4.3 Hz. 2 H), 8.04 (d, 7=8.0 Hz, 1 H), 7.15 
(d, 7=4.2 Hz, 2 H), 6.96 (t, 7=6.7 Hz, 1 H), 6.81 (s. 1 H). 6.75 (d. 7=7.9 Hz, 1 H), 6.59 
(d, 7=6.8 Hz, 1 H), 6.53 (d, 7=6.8 Hz, 1 H). 6.37 (br s, 1 H), 5.43 (br s, 1 H), 3.79 (s, 3 
25 H), 1.88 (s, 3 H). 1.26 (s, 3 H), 1.18 (s. 3 H); 

13 C NMR (125 MHz, DMSO) 8 156.1, 151.4, 149.4 (2), 148.2, 145.6, 133.4, 133.3, 
128.3. 127.3 (2), 127.0, 122.9, 117.9, 117.0, 113.9, 110.2. 105.6, 105.0, 103.0, 73.4, 
49.8, 29.4, 28.6, 23.2; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+ Found: 385.1906. 

30 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
2 to prepare Examples 216-226. 

Example 216 

35 in-chlorn-9-hv dmxv-5-r3-pr»ppnvn-2.2.4-trimethvl-lH-2.5-dihvdro- 

f 1 lhenzopvr anr>r3.4-flquinoline 
MS (DCI/NH3) m/z 368 (M+H)+; 
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l H NMR (300 MHz, DMSO) 5 9.34 (s, 1 H), 7.87 (d, 7=8 Hz. 1 H), 6.72 (d. 7=8 Hz, 1 
H), 6.66 (d, 7=8 Hz, 1 H), 6.58 (d, 7=8 Hz, 1 H), 6.21 (br s, 1 H), 5.81-5.71 (m, 1 H), 
5.62 (dd, 7=10, 3 Hz, 1 H), 5.41 (br s. 1 H), 4.98 (dd. 7=10. 2 Hz, 1 H), 4.93 (dd, 7=17, 
2 Hz. 1 H), 2.42-2.34 (m, 1 H). 2.26-2.20 (m, 1 H). 2.11 (s. 3 H), 1.16 (s, 3 H), 1.11 
(s, 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO2: 367.1339. Found: 367.1336. 

Example 217 

lQ-chloro-9-hvdroxv-5-nhenvI-2.2.4-frimethv1- 1 H-9 S-rfihy^. 
mhenzonvrannn 4-flg.nnnH nr 
MS (DCI/NH3) m/z 404 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 9.46 (s, 1 H), 7.96 (d. 7=8 Hz, 1 H). 7.26-7.12 (m, 3 H), 
7.14-7.07 (m, 1 H), 6.87 (dd, 7=8, 2 Hz, 1 H), 6.72 (d. 7=8 Hz, 1 H), 6.68 (s, 1 H), 
6.58 (app s, 2 H), 6.37 (br s, 1 H), 5.40 (br s, 1 H), 1.80 (s, 3 H), 1.26 (s, 3 H), 1.17 (s, 
3H); 

HRMS (FAB) calcd m/z for C25H22CINO2: 403.1339. Found: 403.1344. 

Example 21S 

10-ChlorO-9-hvdroxv-5-f3-triniinrnmethvlnhftnvlV2.2.4-trini ft r h vl-TH-2.5.dihvHrn- 

f I Ibcnzopvranof 3,4-flnninnlinrr 
MS (DCI/NH3) m/z 472 (M+H)+; 

1H NMR 8 9.45 (s, 1H), 7.98 (d, 1H, J=8.5Hz). 7.54 (m, 4H), 6.85 (d, 1H, J=8.5Hz), 
6.75 (m, 2H), 6.57 (d. 1H. J=8.5Hz), 6.42 (m, 1H), 5.39 (m, 1H), 1.91 (s, 3H), 1.24 (s, 
3H), 1.11 (s, 3H); 

Anal, calcd for C26H2iClF 3 N0 2 : 471.1213. Found: 471.1216. 

Example 21Q 

lQ-chlpro-9-hvdrox Y -5 -(3.5-dimPthvlphenvlV2.2.4-tri me thvi.iH-2.5-dihvHm- 

rilhenrnpvrannH 4-nquinoline 
MS (DCI/NH3) m/z 432 (M+H) + ; 

1H NMR 5 9.52 (s. 1H), 7.95 (d, 1H. J=8.5Hz), 6.82 (m, 2H), 6.71 (m, 2H). 6.61 (s, 
2H), 6.36 (m, 1H), 6.42 (m, 1H), 5.40 (m, 1H), 2.31 (s, 6H), 1.92 (d, 3H, J=1.4Hz), 

1.24 (s, 2H), 1.14 (s,2H); 
HRMS (FAB) calcd m/z for C27H26CINO2: 421.1652. Found: 431.1650. 
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Example 220 

rmUSS. VfiV9-hvdrnxv. 1 Q-mftthmtv.5-ri -hvdmxvmethvl-3-cvclohexenvn- 
2 2.4-trimethv1-2.5-dihvdrn-1H-rnhen7.opvranon.4-nQuinoline 
5 MS (DCI/NH3) m/z 438 (M+H)+; 

'H NMR (300 MHz, DMSO) 8 9.56 (s, I H), 8.01 (d, 7=8 Hz, 1 H), 6.77 (app s, 2 H), 
6.67 (d, 7=8 Hz, 1 H), 6.39 (br s, 1 H), 5.48 (d, 7=10 Hz, 1 H), 5.42 (br s, 1 H), 5.10 
(br s, 1 H), 4.42 (t, 7=6 Hz, 1 H), 3.65 (br d, 7=6 Hz, 2 H). 2.28-2.18 (m, 2 H), 2.05 (br 
s, 3 H). 1.94-1.87 (m, 2 H), 1.75-1.64 (m, 1 H), 1.52-1.42 (m, 1 H), 1.36-1.27 (m, 1 
10 H), 1.29 (s, 3 H), 1.10 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H28CINO3: 437.1758. Found: 437.1756. 

The C-5 lactol-9-Mrr-butyldimethykilyl ether of Core 2 and 3-cyclopentenyl 
trimethylsilane were processed as above to give a 2: 1 diastereomeric product mixture which 
15 was subjected to HPLC on an (R,R) WHELK-O 1 column eluting with 2% ETOH in 
hexanes to provide the individual enantiomers. 

Example 221 

20 M 2.5(-SVdihv dro-9-hvdroxv-1 n-chlnm-2.2.4-trimethv]-5-nS-cvc1onentenvl>-lH- 

_ rnhenzopvrannr^.4-flquinoline 
[a] 23 D=-220° (c 0.012, CHC1 3 ); 
MS (DCI/NH3) m/z 394 (M+H) + ; 

lH NMR (300 MHz, DMSO-d<>) 8 9.55 (s. 1H), 8.00 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
25 1H). 6.63 (d, 1H), 6.36 (s, 1H). 5.73 (ddd, 1H), 5.44 (d, 1H), 5.40 (s. 1H), 5.17 (ddd, 
1H), 2.78 (m, 1H), 2.35 (m, 1H), 2.15 (m, 1H), 2.05 (s, 3H). 1.80 (m, 1H), 1.72 (m, 
1H), 1.27 (s, 3H), 1.05 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 8 148.7, 146.0, 144.0. 134.0, 133.6, 132.7, 129.9, 
127.9, 127.0, 123.7, 116.6, 115.8, 115.4, 114.2, 112.4, 76.1, 49.6, 48.2, 31.7, 29.8, 
30 27.8, 27.3, 24.4. 

Example 222 

M 2.5fSY-dihvdrn-9-hvdroxv- 1 n-chlnro-2 .2.4-trimethvl-S-nR-cvclnpe.ntenvn- 1H- 

f 1 1henzopyranor3.4-flquinoline 
35 [a] 23 D =-232° (c 0.010, CHC1 3 ); 
MS (DCI/NH3) m/z 394 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 8 9.50 (bs, 1H), 8.02 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
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1H), 6.63 (d, 1H), 6.39 (s, 1H), 5.74 (ddd, 1H). 5.60 (ddd, 1H), 5.46 (s, 1H), 5.39 (d, 
1H), 2.83 (m, 1H). 2.26 (m. 1H), 2.14 (m, 1H), 2.09 (s, 3H), 1.55-1.40 (ra. 2H), 1.27 
(s. 3H). 1.01 (s, 3H); 

13 C NMR (400 MHz, DMSO-dg) 5 148.7, 146.0, 144.6, 134.1, 132.8. 132.0, 131.7, 
127.8, 126.8, 123.6, 117.4, 115.9, 115.8, 115.5, 114.2, 112.3. 76.4, 49.4, 48.0, 31.7, 
29.5, 27.2, 24.5, 23.8. 

Example 221 

niben^opvranon,4-flqnino1inp 

MS (DCI/NH3) m/z 472 (M+H)+; 

1H NMR 5 9.40 (s, 1H). 8.01 (d, 1H, J=8.5Hz), 7.43 (in, 4H), 6.85 (d, 1H, J=8.5Hz), 
6.71 (m, 1H), 6.57 (d. 1H, J=8.5Hz), 6.42 (m, 1H). 5.47 (m, 1H), 1.81 (s, 3H), 1.29 (s, 
3H), 1.09 (s, 3H); 

HRMS (FAB) calcd m/z for C25H20CI3NO2: 471.0559. Found: 471.0556. 

Example 224 

(tH5R,3'S) 2 .. 5-dihYdrO-9-hvdroxv-10-chloro-2.2,4 -trimethv1-S-n.cv C 1np f .nt ( » n vT>-1ff . 

rnbenzonvranor3.4-ngiiinnlinP 
[a] d=+ 256° (c 0.046, CHCI3). 
MS (DCI/NH3) m/z 394 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) S 9.50 (bs, 1H), 8.02 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
1H), 6.63 (d, 1H), 6.39 (s, 1H), 5.74 (ddd, 1H), 5.60 (ddd, 1H), 5.46 (s, 1H), 5.39 (d, 
1H), 2.83 (m, 1H), 2.26 (m, 1H), 2.14 (m, 1H), 2.09 (s, 3H), 1.55-1.40 (ra, 2H), 1.27 
(s, 3H), 1.01 (s, 3H); 

l K NMR (400 MHz, DMSO-d 6 ) 5 148.7, 146.0, 144.6, 134.1, 132.8. 132.0, 131.7, 
127.8, 126.8, 123.6, 117.4, 115.9, 115.8, 115.5. 114.2, 112.3, 76.4, 49.4, 48.0, 31.7. 
29.5, 27.2, 24.5, 23.8. 

Example 225 

(+H5R . TR) 2.5-d»hvdrO-9-hvdroxv-10-chlnm-2.2 4 - trimethvl.S-f3-cvc1npentenv1 

rnhenzonvranor3.4-f1gmnnli rr 
[a] D=+244° (c 0.165, CHCI3); 
MS (DCI/NH3) m/z 394 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 9.55 (s, 1H), 8.00 (d, 1H), 6.75 (d, 1H), 6.72 (d. 
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1H), 6.63 (d, 1H), 6.36 (s, 1H), 5.73 (ddd, 1H), 5.44 (d. 1H), 5.40 (s, 1H), 5.17 (ddd, 
1H), 2.78 (in, 1H), 2.35 (ra, 1H), 2.15 (m, 1H), 2.05 (s. 3H), 1.80 (m, 1H), 1.72 (m, 
1H), 1.27 (s, 3H), 1.05 (s, 3H); 

13C NMR (400 MHz, DMSO-d<5) 5 148.7, 146.0, 144.0, 134.0, 133.6, 132.7, 129.9, 
127.9, 127.0, 123.7, 116.6, 115.8, 115.4, 114.2, 112.4, 76.1, 49.6, 48.2, 31.7, 29.8, 
27.8, 27.3, 24.4. 

Example 226 

10-chlQrQ-9-hvdr0XV-5-< , 3.4-difliioro P henvlV2.2.4-trimethvl-lH-2.5-dihvdm- 
fnben7opvranon.4-flquinn1ine 
MS (DCI/NH3) m/z 440 (M+H)+; 

1H NMR 6 9.41 (s, 1H), 7.94 (d, 1H, J=8.5Hz), 6.96 (m. 3H), 6.75 (m, 3H), 6.57 (d, 
1H, J=8.5Hz), 6.45 (m, 1H), 5.47 (m, 1H), 1.81 (s, 3H), 1.29 (s, 3H), 1.09 (s, 3H); 
HRMS (FAB) calcd m/z for C25H20CIF2NO2: 429. 1 150. Found: 429.1 152. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

3 to prepare Example 227. 

Example 227 

9-10-methv1enedioxv-5-nhenv1-2.2.4-trimethv1-1H-2.5-dihydro -fnbenzopvranon.4- 

fjquinoline 
MS (DCI/NH3) m/z 298 (M+H)+; 
1H NMR (200 MHz, DMSO-d 6 ) 7.72 (d, J=8.1 Hz, 1H), 7.20 (m, 5H), 6.82 (s, 1H), 
6.75 (d, J=8.8 Hz, 1H), 6.50 (d, J=8.1 Hz, 1H), 6.26 (s, 1H). 6.27 (d, J=8.8 Hz, 1H), 
6.05 (s, 1H), 5.98 (s, 1H), 5.4 (s, 1H), 1.87 (s. 2H), 1.20 (s, 2H), 1.17 (s, 2H). 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

4 to prepare Examples 228-231. 

Example 228 

5-(3-propenvlV9-chloro-10-ethenvl-2.2.4-trimethvl-2.5-dihvdro-lH- 
rnbenzonvranor3.4-flquinr>line 
*H NMR 57.93 (d, 1H, J=8.5Hz), 7.20 (d, 1H, J=8.5Hz), 6.70 (d, 1H, J=8.5Hz), 6.64 
(d, 1H, J=8.5Hz), 6.34 (m, 1H), 5.81 (m, 2H), 5.46 (m. 1H), 5.03 (dm, 1H, J=10.5Hz), 
4.98 (dm, 1H, J=17.1Hz), 3.65 (s. 3H), 2.44 (m, 1H), 2.28 (m, 1H), 2.18 (s, 3H), 1.19 
(s, 3H), 1.17 (s, 3H); 

HRMS (ESI) m/z calc'd for C23H25CINO2: 381.1495. Found: 381.1490. 
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Example 22? 

9-Ch l QrO-1Q-methoxv-5-nhenvl-? ^ 4-t p methvl.? S-HjhvHm-IH. 
fllhftnyn P vr; "10H -4-flqiiinAl,> i r 

'H NMR 8 7.98 (d, 1H. J=8.5Hz). 7.42 (ra, 1H), 7.21 (m, 5H), 7.00 (d. 1H, J=8.5Hz), 
6.75 (m, 1H), 6.57 (d, 1H, J=8.5Hz), 6.42 (ra, 1H), 5.47 (m, 1H), 3.65 (s, 3H), 1 81 (s 
3H), 1.29 (s, 3H), 1.09 (s, 3H); ' 
HRMS (EST) m/z calc'd for for C26H24CINO2: 417.1495. Found: 417.1497. 

Example ?7Q 

5-f3-propenYlV9-rhloro-10-diniiomm^thnxv.? -> 4. ^ ,^1.9 s ^^ Yft m . m 
rnbenzonvranon.4-ffq, 1 i n0 |j f1f 
1H NMR 5 7.58 (d, 1H, J=8.5Hz). 7.14 (ra, 2H), 6.80 (dd, 1H, J=7.3Hz), 6.64 (d, 1H. 
J=8.5Hz), 6.24 (m, 1H), 5.81 (ra, 2H), 5.46 (m, 1H), 5.02 (dm, 1H, J=10.5Hz) 4 94 ' 
(dm, 1H, J=17.1Hz), 2.30 (m, 2H), 2.17 (s. 3H), 1.19 (s, 3H), 1.16 (s, 3H); mass 
spectrum (EST) m/z: 418 (M+H); Calcd for C23H22CIF2NO2: 417.1307 Found- 
417.1304. 

Examnle.^1 

9^hloro-10-riiflHommethoxv-5-nhenvi-?.?4-tri m ^ hvi.2s-rtih Y ^ - m . 

rilbenzonvrannn 4-n T ,i nn |j nf 
IH NMR 5 7.77 (d, 1H, J=8.5Hz), 7.44 (m, 1H), 7.22 (ra, 5H), 7.12 (d, 1H, J=8.5Hz) 
6.84 (s. 1H), 6.76 (t. 1H, J=75Hz), 6.74 (d. 1H, J=8.5Hz), 6.51 (ra, 1H), 5.39 (m. 1H). 
1.78 (s, 3H), 1.26 (s, 3H), 1.14 (s, 3H); mass spectrum (EST) m/z: 454 (M + 1); Calcd for 
C26H22CIF2NO2: 453.1307. Found: 453.1304. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
5 to prepare Examples 232-233. 

Example IV)^ 

8-flH0r0-l(Vmrthoxv-5-nhpnvl-2.2.4.trin ir ^ v l.2,5-Hihvrfrr,.lH. 

f nhenrnpvmn^p 4-flnninrlrniT 
1H NMR S 7.95 (d, 1H, J=8.5Hz), 7.30 (m, 2H), 7.20 (ra, 5H), 7.00 (d, 1H, J=8.5Hz). 
6.82 (s, 1H), 6.43 (ra, 1H), 5.38 (m, 1H). 3.56 (s, 3H), 2.17 (s, 3H), 1.25 (s, 3H), 1.13 
(s. 3H); mass spectrum (ESI) m/z: 402 (M+H); Calcd for C26H24FNO2: 401. 1791 Found- 
401.1795. 
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Anal. Calcd for C26H24FNO2: C, 77.78; H, 6.02; N, 2.49. Found: C, 77.66; H, 5.90; N, 
2.28. 

Example 233 

5 5-f3-Dmt)envlV8-nuom-10-methfiicv.2?,4-trimethvl-2 .5.dihvdro.1H. 

rnbenzQPvrannn.4-ngiiinr>linft 
! H NMR 8 7.95 (d, 1H, J=8.5Hz), 7.30 (m, 2H), 7.20 (m. 5H), 7.00 (d, 1H, J=8.5Hz), 
6.82 (s, 1H), 6.43 (m, 1H), 5.38 (m, 1H), 3.56 (s, 3H), 2.17 (s. 3H), 1.25 (s, 3H), 1.13 
(s, 3H); mass spectrum (ESI) m/z: 402 (M+l); Calcd for C26H24FNO2: 401.1791. Found: 
10 401.1795. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

6 to prepare Example 234. 

IS Example 234 

1 0-methoxv-9-flii oro-5-f 3-pmpen vl W2_2.4-trimethvl- 1 H-2.5-dihydw>- 
mbenzonvranor3.4-flquinnline 
MS (DCI/NH 3 ) m/z 366 (M+Hf; 

'H NMR (300 MHz, DMSO) 8 7.87 (d, 7=8.5 Hz, 1 H), 7.00 (dd, 7=8.8, 2.2 Hz, 1 H), 
20 6.64 (d, 7=8.1 Hz, 1 H), 6.63 (d. 7=8.8 Hz, 1 H). 6.31 (d, 7=1.1 Hz, 1 H), 5.90-5.80 
(m,_l H), 5.79-5.75 (m, 1 H), 5.46 (s, 1 H), 5.05-4.95 (m, 2 H), 3.79 (s, 3 H), 2.17 (d, 
7=1.1 Hz, 1 H), 1.17 (s, 6 H); 

HUMS calcd for C23H24FNO2 is 366. 1 869. Found 366. 1 869. 

25 The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

7 to prepare Examples 235-296. 

Example 235 

lQ-methoxv-9-hvdroxv-5-(3-proDenvlV2.2.4-trimethvl-lH-2.5-dihvdro- 

30 r 1 1benzopvranon.4-flquinnlinft 

*H NMR (300 MHz. DMSO) 8 8.69 (s, 1 H), 7.92 (d, 7=8.5, 1 H), 6.62 (d, 7=8.5 Hz, 1 
H), 6.62 (d, 7=8.5 Hz, 1 H), 6.48 (d, 7=8.5, 1 H), 6.16 (d, 7=1.7 Hz, 1 H), 5.81 (ddt, 
7=17.3. 10.3, 6.6 Hz, 1 H), 5.67 (dd, 7=9.8, 3.3 Hz), 5.44 (s, 1 H), 5.02 (dd, 7=10.3, 
1.8 Hz, 1 H). 4.98 (dd, 7=17.3, 1.8 Hz, 1 H). 2.47-2.41 (m, 1 H), 2.34-2.27 (m, 1 H), 

35 2.16 (s, 3 H). 1.18 (s. 3 H), 1.16 (s, 3 H); 
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13C NMR (75 MHz, DMSO) 5 145.8. 145.1. 143.9. 142.9. 134.4. 133.4. 132.7. 127.5. 
126.5. 117.8. 117.0. 116.3. 116.1. 114.3, 113.6. 112.4. 73.3, 59.3. 49 7. 364 292 
28.9. 23.9. 

MS (DCI/NH3) m/z 364 (M+H) + ; 

5 Anal, calcd for C^H^O* C. 76.01; H, 6.93; N. 3.85. Found C, 75.85; H. 7.18; N. 
3.66. 

Example T\6 

(+M 2„5-dihYdm-9-hvdroxv-i o-methoxv-2.2.4-trimethvi.s.n- c VC inhP Yff nvi i-i h. 
10 rnbenzonvranon.4.f1giiinnlj nff 
MS (DCI/NH3) m/z 404 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s. 1H). 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
1H). 6.53 (d. 1H), 6.27 (d, 1H), 5.82-5.65 (ra, 2H), 5.45 (s, 1H), 5.33 (d, 1H), 3.65 (s, 
3H). 2.28 (m. 1H), 2.12 (s. 3H), 1.86 (in. 2H), 1.55 (m, 1H), 1.31 (s, 3H), 1.26-1.14 
15 (m, 3H), 1.03 (s, 3H); 

13 C NMR (400 MHz, DMSO-d 6 ) 5 145.4, 145.0. 144.1. 143.5. 133.6, 130.7, 128.1, 
127.9, 127.7. 126.1. 118.4. 117.8, 116.5, 114.4, 113.4, 112.1, 75.9, 59.3. 49.4. 37.2. 
29.6. 27.1. 24.7. 24.6, 23.7, 21.2. 

Examnle 7X1 
(+/-) 2 . 5-dihvdm-9-hvdroxv-10-mpihnxv-2 r^ 

lH-rnhftn7onvranon.4-flgiiinnlin,» 
MS (DCI/NH3) m/z 718 (M+H) + ; 

»H NMR (300 MHz, DMSO-d*) 6 8.66 (s, 1 H), 8.00 (d. J = 8.5 Hz, 1 H), 6.65 (d, / = 
8.5 Hz, 1 H), 6.62 (d, / = 8.5 Hz, 1 H). 6.55 (d, / = 8.5 Hz, 1 H), 6.24 (d, J = 1.5 Hz, 1 
H), 5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, J = 9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30 - 
2.20 (m, 1 H), 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28 - 
1.08 (m, 3 H), 1.03 (s, 3 H); 

13C NMR (75 MHz, DMSO-d^) 8 145.3, 144.9, 144.0, 143.6, 134.7, 133.5. 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 114.3, 113.3, 112.1, 76.2, 59.3, 49.4, 37.5, 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 

Examnle 2ttt 

(•> (5S . . V?>V9-hY<1r0XV-5-ri-methv1-l.cvc1ohe.ve n vn- 10-mPth oxv-2.2.4-trimethvl-2.5- 
dibYdro-lH-mhenzonvranor-va-nqninnlin* 

[a]D=- 158.8°; 
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MS (DCI/NH3) m/z 718 (M+H)*; 

*H NMR (300 MHz, DMSO-d6) 8 8.66 (s, 1 H), 8.00 (d, 7=8.5 Hz, 1 H), 6.65 (d, 7=8.5 
Hz, 1 H). 6.62 (d, 7=8.5 Hz, 1 H). 6.55 (d, 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 
5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, 7=9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30-2.20 (m, 1 
5 H), 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28-1.08 (m, 3 H), 
1.03 (s, 3 H); 

13C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.9, 144.0, 143.6, 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 114.3, 113.3, 112.1, 76.2, 59.3, 49.4, 37.5, 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 
10 Anal, calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.65; H, 7.67; N, 
3.36. 

Example 239 

f+U5R.3'RV9-hvdroxv-5-ri-methvl-3-cvc1nhexenvri- 10-methoxv-2.2.4-triinethvl-2.5- 
15 dihvdro- 1 H-H 1henzopvranor3.4-flquinoline 

[a]D=+157.9° 

MS (DCI/NH3) m/z 718 (M+H) + ; 

l H NMR (300 MHz, DMSO-d6) 5 8.66 (s, 1 H), 8.00 (d, 7=8.5 Hz, 1 H), 6.65 (d, 7=8.5 
Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.55 (d, 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 
20 5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, 7=9.5 Hz, 1 H), 3.65 (s, 3 H), 2.3G2.20 (m, 1 
H), 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28-1.08 (m, 3 H), 
1.03 (s, 3 H); 

«C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.9, 144.0, 143.6, 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 114.3. 113.3, 112.1, 76.2, 59.3,49.4, 37.5, 
25 29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 

Anal, calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.65; H, 7.67; N, 
3.36. 

Example 240 

30 f+USR^'SVg -hvdroxv-S-n-methvl^-cvclohexenvn- 10-methoxv-2.2.4-trimethvl-2.5- 
[a]D=+78.0° 

MS (DCI/NH3) m/z 718 (M+H) + ; 

lH NMR (300 MHz, DMSO-d<5) 8 8.74 (s, 1 H), 7.99 (d, 7=8.8 Hz, 1 H). 6.66 (d, 7=8.8 
Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.52 (d, 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 
35 5.41 (br s, 1 H), 5.41 (d, 7=10.3 Hz, 1 H), 4.84 (br s, 1 H), 3.63 (s, 3 H), 2.34-1.35 (m, 
7 H), 2.06 (s, 3 H), 1.49. (s, 3 H), 1.30 (s, 3 H). 1.09 (s, 3 H); 
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«C NMR (75 MHz, DMSO-dg) 8 145.3. 145.0. 144.0, 143.2. 135.5. 133.3. 131.3, 
128.4, 126.2, 120.5, 118.1, 117.9, 116.5. 114.4. 113.5. 112.0. 75.3. 59.3. 49.5. 36.8. 
29.4, 27.5, 25.0, 24.1, 23.7, 20.2. 

HRMScalcdforC 2 7H 3 ,N03 417.2304. Found: 417.2305. 

5 

Exampte 241 

f-) f5S . 3 , R)-9-hYrim7CY- . ^-n-mrrhvl-3-cvclohexftnvn- io-mftthnT v .2,2 4.rrim,»th r v> 5 . 
dihvdro- 1 H-rnhBnznnvrannre ^fcaaianalinB 

[a]D=-79.4° 
10 MS (DCI/NH3) m/z 7 1 8 (M+H)*; 

»H NMR (300 MHz, DMSO-dg) 8 8.74 (s, 1 H), 7.99 (d, 7=8.8 Hz, 1 H), 6.66 (d. 7=8.8 

Hz. 1 H). 6.62 (d, 7=8.5 Hz, 1 H), 6.52 (d, 7=8.5 Hz, 1 H). 6.24 (d, 7=1.5 Hz, 1 H), 

5.41 (br s, 1 H), 5.41 (d, 7=10.3 Hz, 1 H), 4.84 (br s. 1 H), 3.63 (s. 3 H), 2.34-1.35 (m. 

7 H). 2.06 (s. 3 H). 1.49, (s, 3 H), 1.30 (s, 3 H). 1.09 (s. 3 H); 
15 13 C NMR (75 MHz. DMSO-d 6 ) 5 145.3. 145.0. 144.0, 143.2, 135.5, 133.3, 131.3, 

128.4, 126.2, 120.5. 118.1, 117.9. 116.5, 114.4, 113.5, 112.0, 75.3. 59.3. 49.5. 368 

29.4, 27.5, 25.0, 24.1, 23.7, 20.2. 

AnaL calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.55; H, 7.56; N, 
3.34. 

20 

Example 242 

r* H5S.3'R>9-hydTOxy-.')-n -hvdrorvmethvl-3-cvclnhexenvn. 1 ft- m ethnxv-? 7 A-trin^thyl - 
2.5-dih Vdro- 1 H-r 1 Ihenzonvranon 4-flgninnlin,. 

MS (DCI/NH3) m/z 434 (M+H) + ; 
25 IH NMR (300 MHz, DMSO-dg) 8 8.72 (s. 1 H), 7.98 (d. 7=8.8 Hz, 1 H). 6.65 (d, 7=8.8 

Hz, 1 H), 6.62 (d, 7=8.8 Hz. 1 H), 6.52 (d. 7=8.8 Hz, 1 H), 6.23 (br s, 1 H), 5.43-5.39 

(m, 2 H), 5.06 (br s, 1 H). ). 4.44 (t, 7=5.1 Hz, 1 H), 3.69-3.67 (m, 1 H), 3.67 (s. 3 H), 

2.32-2.22 (m. 1 H). 2.05 (s, 3 H), 1.94 -1.88 (m, 2 H). 1.74-1.61 (m, 2 H), 1.55-1.45 

(m, 2 H), 1.29 (s, 3 H), 1.10 (s, 3 H); 
30 »c NMR (75 MHz, DMSO-d 6 ) 8 145.4, 145.0, 144.0, 143.1. 140.4. 133.5. 131.2. 

128.2, 126.2. 120.5, 118.0. 118.0. 116.5. 114.4, 113.5. 112.1. 75.4. 65.6, 59.4, 49.5. 

37.0, 29.8, 27.8, 25.8, 25.1, 24.3, 20.3. 

Anal, calcd for C27H31NO4: C. 74.80; H, 7.21; N, 3.23. Found: C, 74.59; H. 7.21; N, 
3.22. 
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Example 243 

2.5-dihvdm-9-hvrimxv-1 0-methoxv-2.2.4-trimethvl-5-i 1 -methvlcvclohexen- 
3-vl 11 H-mhenzopvranor3.4-flquinoline 
5 MS (DCI/NH3) m/z 718 (M+H) + ; 

m NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1 H), 8.00 (d, 7 = 8.5 Hz, 1 H), 6.65 (d, 7 = 
8.5 Hz, 1 H), 6.62 (d, 7 m 8.5 Hz, 1 H). 6.55 (d. 7 = 8.5 Hz, 1 H), 6.24 (d, 7 = 1.5 Hz, 1 
H), 5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, 7 = 9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30 - 
2.20 (m, 1 H), 2.11 (s, 3 H), 1.80 -1.54 (m. 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28 - 
10 1.08 (m, 3 H), 1.03 (s, 3 H); 

»C NMR (75 MHz, DMSO-de) 8 145.3, 144.9, 144.0, 143.6, 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5. 114.3, 113.3, 112.1. 76.2, 59.3, 49.4, 37.5, 
29.6, 29.5, 27.1, 24.5, 23.8. 23.7, 21.6. 

15 Example 244 

r.>/-f5S.3 , RV9-hvdroxv-5.ri-methnxvmethv1-3-cvclohexenvn. 10-methoxv-2.2.4- 
trimethvl-2.5-dihvdro-1H-rnhenzopvranor3.4-flquinoline 
MS (DCI/NH 3 ) m/z 448 (M+Hf; 

»H NMR (300 MHz, DMSO-oe) 5 8.75 (s, 1 H). 8.00 (d, 7=8.5 Hz, 1 H), 6.67 (d, 7=8.5 
20 Hz, 1 H), 6.62 (d, 7=8.5 Hz. 1 H), 6.54 (d, 7=8.5 Hz, 1 H), 6.27 (d, 7=1.5 Hz, 1 H), 
5.461d, 7=9.9 Hz, 1 H), 5.38 (br s. 1 H). 5.21 (br s, 1 H), 4.33-4.29 (m, 1 H), 3.66- 
3.63 (m, 1 H), 3.65 (s. 3 H). 3.64 (s, 3 H), 2.32-1.45 (m, 7 H), 2.04 (s, 3 H), 1.29 (s, 3 
H), 1.07 (s, 3 H); 

Anal calcd for C28H33NO4: C, 75.14; H. 7.43; N. 3.13. Found C. 74.81; H. 7.35; N, 

25 3:05. 

Example 245 

2.5-dihvdro-9-hvdroxv- 10-methoxv-5-propvl-2.2.4-trimethv1- 1 H-f 1 lhp.n7:npvranor3.4- 

flquinolme 

30 The C-5 lactol-9-TBS ether of core 7 and n-propylmagnesium chloride were 

processed as in example 251 to provide the desired compound: 

lH NMR (300 MHz, DMSO-oe) 5 8.66 (s. 1H), 7.90 (d, J=9 Hz, 1H), 6.60 (d. J=8 Hz, 
1H), 6.59 (s, 1H), 6.49 (d. J=9 Hz, 1H). 6.14 (br s, 1H), 5.57 (m. 1H). 5.44 (br s, 1H), 
3.63 (s, 3H), 2.15 (s, 3H). 1.79-1.61 (m, 1H), 1.48-1.08 (m. 5H), 1.16 (s, 6H), 0.78 (t, 
35 J=7 Hz, 3H); 13 C NMR (75 MHz, DMSO-d6> 5 145.7. 144.9. 143.9, 143.1, 133.5, 

127.5, 126.4, 117.9, 116.3. 116.2, 114.2, 113.4, 112.1, 73.6, 59.3, 49.7, 31.9, 29.1, 
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28.8, 27.7, 23.8, 21.7, 13.9; MS (DCI/NH3) m/e (M+H)+ 380; Anal, calcd for 
C24H29NO3M/4H2O: CC, 75.07; H, 7.74; N. 3.65. Found: C, 74.78; H, 7.86; N. 3.29. 

The C-5 lactol-9-TBS ether of core 7 and 3-cycloheptenyl trimethylsilane were 
processed as above to give a 5:1 diasteieomeric product mixture which was subjected to 
HPLC on an (R.R) WHELK-O 1 column eluting with 2% ETOH in hexanes to provide two 
levarotary enantiomers. 

Example 246 

f-U5S.3'S) 2.5-dihvdm-9-hvdrnTv.1 0.methoxv-2.2.4-rrimpthv1.5-n-p.vr1nhentenvn-m- 

f nbenzonvranor3.4.flouinn1inf! 
MS (DCI/NH3) m/z 4 1 8 (M+H)+; 

»H NMR (300 MHz, DMSO-ag) 6 8.70 (s, 1H), 7.96 (d, 1H), 6.65 (d, 1H), 6.64 (d, 
1H). 6.21 (s, 1H), 5.55 (ddd, 1H), 5.53 (d, 1H), 5.46 (s, 1H), 5.31 (ddd, 1H), 3.65 (s, 
3H), 2.45 (m, 1H), 2.14 (m, 3H), 2.05-1.84 (m, 4H), 1.46 (m, 1H), 1.29 (s, 3H), 1.27- 
1.15 (m, 4H), 1.04 (s, 3H); 

«C NMR (400 MHz, DMSO-dg) 6 145.3, 144.9, 144.0, 143.1, 133.7, 132.1, 131.6, 
131.2. 128.1, 126.1. 118.3, 117.9, 116.5, 114.4, 113.3, 112.1, 74.5. 59.3, 49.5, 38.9, 
29.5, 29.0. 28.7, 27.8, 27.2, 26.3, 23.8; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M )\ Found: 417.2319. 
[a] 0 D=-134 0 (c 1.15, CHCI3). 

Example 247 

(0(5S.3'R) 2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4.tri methvl-5-n-cvc1f>h e ptenvn-1H- 

nihen?;opYranQr3,4-f1qyino1inc 
MS (DCI/NH3) m/z 418 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.66 (s. 1H). 7.97 (d. 1H), 6.65 (d. 1H). 6.59 (d. 
1H), 6.45 (d, 1H), 6.22 (s, 1H). 5.93 (ddd. 1H). 5.72 (ddd, 1H). 5.50 (d, 1H). 5.45 (s. 
1H). 3.65 (s, 3H), 2.38 (m, 1H). 2.13 (s, 3H), 2.04 (m.lH). 1.82-1.70 (m. 2H). 1.50- 
1.05 (m, 5H), 1.30 (s, 3H). 1.02 (s, 3H); 

NMR (400 MHz. DMSO-de) 5 145.2. 144.8. 143.8. 143.2. 133.9. 133.6, 131.1, 
130.8. 128.0. 126.1, 118.6, 118.0. 116.5. 114.4. 113.4. 112.2, 75.3, 59.2, 49.4. 41.9. 
30.0, 29.6, 28.3, 28.0, 27.3, 26.1, 23.9; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M ) + . Found: 417.2288. 
[a] 23 D =-122° (c 0.74, CHCI3). 
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Exnmple 248 

2. S-riihvdro-9-hvdroxv- 1 Q-methoxv -2.2.4-trimethvl-S-phenvl- 1 H-f 1 1h<» nzopvranon.4- 

flaianolins 

5 »H NMR (300 MHz, DMSO), 8 8.53 (s, 1 H), 7.93 (d, J=8.7 Hz, 1 H), 7.20-7-14 

(m, 5 H), 6.73 (d, J=8.7 Hz, 1 H), 6.66 (s, 1 H), 6.42 (d, J=8.9 Hz, 1 H), 6.33 (d, 
J=8.7 Hz, 1 H), 6.22 (d, J=l.7 Hz, 1 H), 5.37 (s, 1 H), 3.55 (s, 3 H), 1.80 (s, 3 H), 1.24 
(s, 3 H), 1.14 (s, 3 H); 13C NMR (300 MHz, DMSO), 8 145.7, 144.8, 143.8. 143.6, 
139.3, 133.1, 132.7, 130.2, 128.3, 127.8, 127.6, 127.5, 126.4, 126.1, 123.8, 118.4, 
10 1 17.8, 114.1, 114.0, 1 12.8, 112.2, 74.9, 59.0, 49.7, 29.7, 28.4, 23.2; MS ESI m/z 400 
(M+H)+; HRMS calcd for C26H25NO2 is 399.1834. Found 399.1839. 

Example 249 

2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trimethvl-5-r3.5-diflunro P hRnvlV1H- 

15 rnhenzopvrannn.4-f]qiiinr>1inft 

1H NMR (300 MHz, DMSO), 8 8.68 (s, 1 H), 7.95 (d, J=8.4 Hz, 1 H), 7.06 (tt, J=9.2, 
2.2 Hz, 1 H), 6.82 (dd, J=8.1, 1.8 Hz, 2 H); 6.77 (d, J=8.4 Hz, 1 H), 6.70 (s, 1 H), 6.48 
(d, J=8.4 Hz, 1 H), 6.42 (d, J=8.4 Hz, 1 H), 6.32 (d, J=1.5 Hz), 5.42 (s, 1 H), 3.56 (s, 3 
H), 1.84 (d, J=l.l Hz, 3 H). 1.25 (s, 3 H), 1.15 (s, 3 H); 13C NMR (300 MHz, DMSO), 

20 8 163.6 (d, J=12.81 Hz), 160.4 (d. J=12.81 Hz), 145.9, 145.2, 144.5, 144.4 (M=7.93 
Hz), 143.6, 143.3, 133.1, 129.0, 127.3, 126.6, 118.2, 117.9, 117.2, 114.5 (d, J=6.1 
Hz), 112.4, 111.4, 103.5, 73.8, 64.9, 59.1, 49.9, 29.6, 28.5, 23.2; MS ESI m/z 436 
(M+H)+; 

HRMS calcd for C26H22F2NO2 is 435.1646. Found 435.1657. 

25 

Example 250 

2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trimethvl- 5-r3.4.5-triflt innr>phenvlV1H- 

f 1 1hen7.opvranor3.4-flquinn1ine 
1H NMR (300 MHz, DMSO), 8 8.76 (s, 1 H), 8.02 (d, J=8.4 Hz, 1 H), 7.08 (dd, J=6.98, 

30 1.8 Hz, 1 H). 6.86 (dd, J=7.3. 2.2 Hz, 1 H), 6.83 (d, J=8.8 Hz, 1H), 6.73 (s, 1 H), 6.55 
(d, J=8.8 Hz, 1 H), 6.47 (d, J=8.8 Hz, 1 H), 6.38 (d, J=1.5 Hz, 1 H), 5.46 (s, 1 H), 3.62 
(s, 3 H). 1.88 (d, J=l.l Hz, 3 H), 1.30 (s. 3 H), 1.13 (s, 3 H); 13C NMR (300 MHz, 
DMSO), 8 146.0, 145.3, 143.6, 143.1, 133.1, 128.7, 127.3, 126.7, 118.1 (d, J=15.87 
Hz), 117.1, 116.0, 115.9, 115.8, 114.05 (d, J=9.16 Hz), 113.0, 112.7, 112.4, 73.5, 

35 59.1, 49.8, 29.7, 28.4, 23.3, 
MS ESI m/z 454 (M+H)+; 

HRMS calcd for C26H22F2NO2 is 453. 1 552. Found 453. 157 1 . 
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10 



Example. 2? 1 

5-butYl-2 . 5-dihYdro- < >-hvdmxv-in-Tnpthn K v.7 ? A. r riTnpthvi-m-n 1 h < . n y np Vranf ,n a. 

flquinalins 

The C-5 lactol-9-tert-butyldimethylsilyl ether of core 7 (0.057 g. 0.122 mmol) was 
dissolved in U-dichloroethane (5 ml), cooled to -10°C, and treated dropwise with 
BF 3 .OEt 2 (46 mL, 0.366 mmol). The resulting deep green solution was treated dropwise 
with an ethereal solution of n-butylmagnesium chloride (0.19 ml of a 2M/ Et 2 0 solution, 
0.380 mmol). The color changed to yellow-brown. The reaction mixture was partitioned 
between saturated aqueous sodium bicarbonate and ethyl acetate, the aqueous layer extracted 
with ethyl acetate, the combined organics washed with brine, dried (MgSO^, and 
concentrated to a yellow oil 

The resulting yellow oil was dissolved in THF (5 ml), cooled to 0°C, and treated 
with tetrabutylammonium fluoride solution (0.14 ml of a 1M / THF solution, 0.14 mmol). 
15 After 10 minutes, the mixture was quenched by the addition of saturated aqueous 

ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgS0 4 ), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% ' 
ethyl acetate in hexanes to give 0.032 g (72%) of the desired compound. 
20 *H NMR (300 MHz, DMSO-de) 8 8.70 (s. 1H), 7.90 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 
1H), 6.59 (s, 1H), 6.49 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.61 (m, 1H). 5.44 (br s, 1H), 
3.63 (s, 3H), 2.16 (s, 3H), 1.77-1.63 (m, 1H), 1.47-1.26 (m, 3H), 1.17 (s, 3H). 1.16 (s, 
3H), 0.83 (m, 3H); " C NMR (75 MHz, DMSO-d 6 ) 8 145.7, 144.9, 143.9, 143.1, 133.5, 
133.3, 127.5. 126.4, 117.9, 116.3, 114.2. 113.4, 112.1, 73.2, 59.3, 49.7, 34.1. 29.1, 
i 28.9, 23.9, 18.6, 13.4; MS (DCI/NH3) m/e (M+H)+ 366; Anal, calcd for 

C 2 3H27N03»1.25H 2 0: C, 71.20; H, 7.66; N, 3.61. Found: C, 71.48; H, 7.32; N, 3.52. 

The C-5 lactol-9-TBS ether of core 7 and 3-cyclopentenyl trimethylsilane were 
processed as above to give a 1:1 diastereomeric product mixture which was subjected to 
HPLC on an (R,R) WHELK-O 1 column eluting with 2% ETOH in hexanes to provide the 
individual enantiomers. 



Example 7V> 

(-) (5S. : V,S) 2 , 5-dihyrirO-9-hvdroxv-1(Wmoxv-2 9 ^tri ^ ethvl.S.n-rvclnpentenvl lm. 

mhftn ™P v ™ n ^P,4-nnH»nr1frf 

MS (DCI/NH3) m/z 390 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.68 (s. 1H), 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
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1H). 6.51 (d, 1H), 6.22 (s, 1H), 5.72 (dd, 1H), 5.41 (d, 1H), 5.40 (s, 1H), 5.17 (dd, 
1H). 3.63 (s, 3H), 2.90-2.80 (m, 1H), 2.41-2.32 (m, 1H), 2.23-2.10 (m, 1H), 2.06 (s. 
3H). 1.89-1.71 (m, 2H), 1.30 (s, 3H). 1.08 (s. 3H); 

l *C NMR (400 MHz, DMSO-d*;) 6 145.5, 145.0, 143.9, 143.4, 133.5, 132.3, 132.2, 
5 130.2, 128.1, 126.4, 117.8, 116.9, 116.4, 114.4, 113.4, 111.9, 75.7, 59.3, 49.5, 48.7, 
31.6, 29.8, 27.6, 27.1, 24.2; 

HRMS calcd m/z for C25H27NO3: 389.1991 (M) + . Found: 389.1994. 
laf^-HO 0 (c 0.800, CHCI3). 

10 Example 253 

M (5S.3'R) 2.5-dihvdro-9-hvdmxv- 1 0-methoxv-2.2.4-trimeth vl.S-f3-cvclope ntenvl V1H- 

rnbenzopyranor3.4-flquinoline 

MS (DCI/NH3) m/z 390 (M+H)+; 

*H NMR (300 MHz, DMSO-de) 5 8.67 (s, 1H), 8.02 (d. 1H), 6.65 (d, 1H), 6.62 (d, 
15 1H), 6.53 (d, 1H), 6.25 (s, 1H), 5.77 (ddd, 1H), 5.69 (ddd, 1H), 5.47 (s, 1H), 5.37 (s, 
1H), 3.66 (s, 3H), 2.90 (m, 1H), 2.34-2.13 (m, 2H), 2.10 (s, 3H), 1.55-1.41 (m, 2H), 
1.31 (s, 3H), 1.04 (s, 3H); 

13 C NMR (400 MHz, DMSO-d<5) 5 145.5, 144.9, 144.0, 143.9, 133.6, 132.0, 131.7, 
131.5, 127.9, 126.2, 117.7, 117.6, 116.5, 114.4, 113.3, 111.9, 76.1. 59.3, 49.4, 48.6, 
20 31.7, 29.5, 27.1, 24.6. 23.7; 

HRMS calcd m/z for C25H27NO3: 389.1991. Found: 389.1998. 
[aJ 23 D =-132° (c 0.76, CHCI3). 

Example 254 

25 2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimeth v1-5-(3.4-difluorr>phenv1 V 1 H- 

T nbenzopvranor3.4-flquino1ine 
1H NMR (300 MHz, DMSO-d6), 6 8.65 (s, 1 H), 7.96 (d, J=8.8 Hz, 1 H), 7.31-7.17 (m. 
2 H), 6.98-6.95 (m, 1 H), 6.76 (d. J=8.8 Hz, 1 H), 6.67 (s, 1 H), 6.48 (d, J=8.4 Hz, 1 
H), 6.38 (d, J=8.4 Hz, 1 H), 6.29 (d, J=1.5 Hz), 5.40 (s, 1 H), 3.57 (s, 3 H), 1.82 (d, 

30 J=1.5 Hz), 1.25 (s, 3 H), 1.14 (s, 3 H); 

12C-NMR (75 MHz, DMSO-d6) 8 145.9, 145.1, 143.6, 143.3, 137.3, 132.9, 129.5, 
127.4, 126.6, 125.2, 118.3, 117.8, 117.3, 117.1. 117.0. 116.8, 114.4, 114.3, 112.3, 
73.8, 59.1, 49.8, 29.7, 28.4, 23.3; 

HRMS calcd for C26H22NO2F2 is 435. 1 646. Found 435. 1638. 
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Examnle 255 

2.5-dihvdro-9-hv<1roxv-10-methoxv-2.2.4-trim e thvl-5-f4-nn oro P h e nvlV1H- 
rnhenzonvranon.4-flgmnr>Hnft 

MS (DCI/NH3) 418 (M+H)+; 

1H NMR (300 MHz, DMSO-d6), 8 8.58 (s, 1 H), 7.95 (d, J=8.8 Hz, 1 H), 7.23-7.19 (m. 
2 H), 7.03 (dd, J=8.8, 8.8 Hz, 2 H), 6.74 (d, J=8.8 Hz, 1 H), 6.66 (s. 1 H), 6.44 (d, 
J=8.8 Hz, 1 H), 6.34 (d, J=8.8 Hz, 1 H), 6.24 (d, J=1.5 Hz), 5.38 (s, 1 H), 3.57 (s, 3 
H), 1.80 (d, J=1.5 Hz), L24 (s, 3 H). 1.14 (s, 3 H); 
HRMS calcd for C26H24NO2F is 417.1740. Found 417.1745. 

Example 256 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimeth v1-5-f 3-trifluoromethvIphenvn. 1 H- 

rnbenzopvranor3.4-nquinn1ine 

MS APCI m/z 468 (M+H) + ; 

l H NMR (300 MHz, DMSO), 5 8.62 (s, 1 H). 7.97 (d, J=8.8 Hz, 1 H). 7.61-7.41 (m, 3 
H), 7.36 (s, 1 H), 6.75 (s, 1 H), 6.44 (d, J=8.4 Hz, 1 H), 6.35 (d, J=8.4, 1 H), 6.30 (d, 
J=1.5 Hz, 1 H), 5.40 (s, 1 H), 3.52 (s, 3 H), 1.80 (d, J=1.5 Hz, 3 H), 1.24 (s, 3 H), 1.15 
(s, 3 H); nC NMR (300 MHz, DMSO), 8 145.9, 145.0, 143.5, 140.9 (d, J=17.01 Hz), 
140.9, 133.0, 132.6, 129.3, 129.2, 127.4, 126.6, 124.4, 118.3, 118.0, 117.4, 114.5 (d, 
J=7.32 Hz), 112.3, 74.2, 58.9, 49.8, 29.5, 29.4, 23.3. 
HRMS calcd for C27H24F2NO2 is 467.1708. Found 467.1708. 

Example 257 

2.S-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimethv1-5 -n-5-hktrifluoromethvlphenvlV1 H- 

nibenzopvranof3.4-flquinn1ine 

MS APCI m/z 536 (M+H)+; 

1H NMR (300 MHz, DMSO), 8 8.69 (s, 1 H), 8.00 (d, J=8.8 Hz. 1 H), 7.96 (s, 1 H), 
7.80 (s, 2 H), 6.90 (s, 1H), 6.79 (d, J=8.4 Hz. 1 H), 6.46 (d, J=8.8 Hz. 1 H), 6.39 (d, 
J-1.3 Hz, 1 H), 6.37 (d, J=8.4 Hz, 1 H). 5.43 (s. 1 H), 3.51 (s. 3 H). 1.80 (d, J=0.73 
Hz, 3 H), 1.24 (s, 3 H), 1.15 (s, 3 H); 13C NMR (300 MHz, DMSO), 8 146.1, 145.3, 
143.6, 142.9, 133.2, 130.1. 129.7, 129.5, 127.2, 126.7, 124.9. 118.2. 117.2, 114.8, 
1 12.3, 73.5, 58.8, 49.8, 29.4, 28.3, 23.3. 
HRMS calcd forC28H 2 2F6N0 2 is 535.1582. Found 535.1573. 
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Example 258 

? S.ri;hvHi^9-hvdroxvO0-methnxv-r?_ 4-trime^ 

lH-nibgn7;opyranor3.4-flquinoling 

5 MS (APCI) m/z 502 (M+H)+; 

iH NMR (300 MHz, DMSO), 5 8.70 (s, 1 H). 7.97 (d, J=8.8 Hz, 1 H), 7.70-7.60 (m, 3 
H), 6.78 (s, 1 H), 7.55 (s, 1 H), 6.46 (d, J=8.8 Hz, 1 H), 6.38 (s, 1 H), 6.36 (d, J=8.8 
Hz, 1 H), 5.41 (s, 1 H), 3.53 (s, 3 H), 1.79 (s, 3 H) 1.28 (s, 3 H), 1.14 (s, 3 H); ,3 C 
NMR (300 MHz, DMSO), 6 166.9, 146.0, 145.2, 143.6, 143.1, 139.6, 134.1, 133.0, 

10 131.7, 131.5, 128.6, 127.3, 126.7, 114.6, 112.3. 73.7, 59.0, 49.8, 67.4, 29.6. 29.8, 
28.3, 23.3. 23.2, 22.4, 13.8, 10.8. 

HRMS calcd for C27H22CIF2NO2 501.1319. Found 501.1326. 

Example 259 

15 2.5-dihydro-9-hydroxy- 1 Q-methoxy- 2.2.4-triinethyl-5-f 2-methylpropyl> 1 H- 

fllbenTOpyranQf3.4-flqwnQUne 
The C-5 lactol-9-rer/-butyldiraethylsilyl ether of core 7 and wo-butylmagnesium 

chloride were processed as in example 251 to provide the desired compound: 

1H NMR (300 MHz, DMSO-de) 5 8.69 (s, 1H), 7.90 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, 

20 1H), 6.59 (d. J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.71 (m, 1H), 5.44 (br 
s. 1H), 3.63 (s, 3H), 2.17 (s, 3H). 1.82-1.60 (m, 2H). 1.43-1.18 (m, 1H), 1.17 (s, 3H), 
1.16 (s, 3H), 0.97 (d, J=7 Hz, 3H), 0.76 (d, J=7 Hz, 3H); NMR (75 MHz, DMSO- 
de) 5 145.8, 144.8, 143.8, 143.0, 133.5, 133.3, 127.5, 126.4, 117.9, 116.3, 116.1, 
114.2, 113.4, 112.1, 71.8, 59.3. 49.6, 29.1, 28.9, 24.6, 24.0, 23.3, 21.2; MS (FAB Hi 

25 Res) m/e calc'd for C24H29NO3: 379.2 147. Found 379.2 159. 

Example 260 

2.S-dihvdro-9-hvd roxv-10-methoxv-2.2.4-trimethvl-5-f3-fluoro-4-chloronhenvn-lH- 

fnbengopymnof3.4-flqirinQline 
30 The C-5 lactol-9-tert-butyldimethylsUyl ether of core 7 and 3-fluoro-4-chlorophenyl 

magnesium bromide were processed according to Example 251 to provide the desired 
compound. 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.72 (s, 1H). 7.91 (d. J=8 Hz, 1H), 6.59 (d, J=8 Hz, 
1H), 6.59 6.48 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.71 (m, 1H), 5.44 (br s, 1H), 3.63 (s, 
35 3H), 2.17 (s, 3H), 1.82-1.60 (m. 2H), 1.43-1.18 (m, 1H), 1.17 (s, 3H), 1.16 (s, 3H), 
0.97 (d, J=7 Hz, 3H), 0.76 (d, J=7 Hz, 3H). 
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Example 261 

2.5-dihydro-9-hvdroxv- 1 O-mefhoxv-2.2 4.trim e t hvi-s-f i-hnn-n vn- i h. 

rnhen7npvranf>p 4.flq„inn1in<-. 

Hie C-5 lactol-9-tm-butyldimethylsilyl ether of core 7 and l-butenyl-4-magnesium 
bromide were processed according to Example 251 to provide the desired compound. 

Example 2fi2 

2.5-dihvdro-9-h vdroxv- 1 0-methoTv-5-rnh ft nv»m ( »t h vn-2.2.4-trimP.thvi. i h_ 

rnben7/)nvranon.4-flquinnline 
The C-5 lactol-9-TBS ether of core 7 and benzylmagnesium bromide were processed 
as in example 251 to provide the desired compound: 

1H NMR (300 MHz, DMSO-de) 5 8.77 (s, 1H), 7.97 (d, J=9 Hz, 1H), 7.34-7.13 (m, 
3H), 7.11 (s, 1H), 7.10 (d, J=7 Hz, 1H), 6.67 (m, J=8 Hz, 1H), 6.65 (m, J=8 Hz, 1H). 
6.42 (d, J=9 Hz, 1H), 6.20 (br s, 1H), 5.86 (dd, J=10, 3 Hz, 1H), 5.42 (br s, 1H), 3.69 
(s. 3H), 2.99 (dd. J=10, 14 Hz, 1H). 2.77 (dd, J=3, 15 Hz, 1H), 2.23 (s, 3H), 1.16 (s, 
3H), 1.15 (s, 3H); «C NMR (125 MHz, DMSO-de) 8 145.8, 145.0, 144.0. 142.8, 138.0, 

133.3, 132.4. 128.9 (2C), 121.1 (2C), 127.4, 126.4. 126.1, 117.9, 116.3. 116.2, 114.4, 
113.7, 112.5, 74.5, 59.4, 49.7. 37.9, 29.2, 29.0, 24.3; MS (DCI/NH3) m/e (M+H)+ 414; 
Anal, calcd for C 2 7H27N03-1/4H 2 0: C, 77.58; H, 6.63; N, 3.35. Found: C, 77.70; H, 
7.07; N, 3.19. 

Example 1K\ 

(-)f5S.3 , R)2.5-dihvdro-9-hvriroxv-10-methnvy . 2.2.4-trimethv1-5-ri-erhvl-^- 

CVClQhexenvIM H-rnhenznpv ra nn f3.4-f1 q iiinn1in P . 
The mixture of diastereomers from example 277 were resolved on a Chiracel OJ 
HPLC column eluting with hexane:2-propanol (95:5) to give the desired product l H NMR 
(300 MHz, DMSO-d 6 ) 8 8.67 (s, 1H), 7.99 (d, J=9 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.62 
(d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.22 (s, 1H). 5.44 (d, J=12 Hz, 2H), 5.30 (d, 
J=10 Hz. 1H), 3.62 (s, 3H), 3.50-2.26 (m, 1H), 2.11 (s, 3H), 1.89-1.72 (m, 3H), 1.25- 
1.17 (m, 2H), 1.03 (2. 3H), .088 (t, J=7 Hz. 3H); « C NMR (75 MHz. DMSO-d 6 ) 8 

145.4, 144.9, 144.0, 143.7, 140.1, 133.6, 130.9, 127.9, 126.1, 120.0, 118.2, 117.8, 
116.6, 114.3. 113.3, 112.0, 76.2, 59.3, 49.4, 37.7, 30.2. 29.6. 27.7. 27.2, 24.9, 23.7, 
21.6, 12.3. 
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Examnle 7fA 

(-) <S) 5-CVClonentvl-2.5-dihviim-9.hvdmxv-in-methnxv-2 .2.4-trimethv1-1 H- 
f llbenzop vranor3.4-flquinoline 

The C-5 lactol-9-TBS ether of core 7 and cyclopentylmagnesium chloride were 
processed as in Example 25 j. The resulting racemic product was resolved into its 
constituent enantiomers by HPLC on a (R, R)-WHELK-Oi column eluting with 2% EtOH 
in hexanes to give the desired compound as the first eluenu 

*H NMR (300 MHz, DMSO-d6) 5 8.66 (s, 1H), 8.00 (d8, 1H), 6.63 (d8, 1H), 6.61 (d, 
J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.24 (br s, 1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 
1H), 3.65 (s, 3H), 2.15 (s, 3H), 2.12-1.97 (m, 1H), 1.60-1.43 (m, 4H), 1.42-1.22 (m, 
2H), 1.19-1.07 (m, 2H), 1.31 (s, 3H), 1.02 (s, 3H); MS (DCI/NH3) m/e (M+H) + 392. 

Example 265 

(+) (R) 5-CVClonffntvl-2.5-dihvdro-9-hvdmxv -1 0-methoxv-2.2.4-trimftthv1- 1 H- 

fnbenzopyraiioreAflqmnoUne 
The racemic product from Example 264 was resolved into its constituent 

enantiomers by HPLC on a (R, R)-WHELK-Oi column eluting with 2% EtOH in hexanes 

to give the desired compound as the second eluenc 

*H NMR (300 MHz, DMSO-de) 5 8.66 (s, 1H), 8.00 (d8, 1H), 6.63 (d8. 1H), .6.61 (d, 
J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.24 (br s, 1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 
1H). 3.65 (s, 3H), 2.15 (s, 3H), 2.12-1.97 (m, 1H). 1.60-1.43 (m, 4H), 1.42-1.22 (m, 
2H), 1.19-1.07 (m, 2H), 1.31 (s, 3H), 1.02 (s, 3H); MS (DCI/NH3) m/e (M+H)+ 392. 

Example 266 

2.5-dihvdro-9-h vdroxv- 1 0-methox v-5-n-propvnv] V2.2.4-trimethvl- 1 H- 
mbenzopvranon.4-flquino1ine 
The C-5 lactol-9-TBS ether of core 7 and propargylmagnesiura bromide (Gaoni,Y:, 
Leznoff, C.C:,Sondheimer. J. Am. Chem, Soc. 1968, 90, 4940-4945.) were processed as 
in Example 251to give the desired compound. *H NMR (300 MHz, DMSO-d6) 8 8.77 (s, 
1H), 7.92 (d, J=9 Hz, 1H), 6.63 (dd, J=9, 8 Hz, 2H), 6.54 (m, 1H), 6.17 (s, 1H), 5.82 
(dd, J=9, 9 Hz, 1H), 5.44 (s, 1H), 3.68 (s, 3H), 2.78 (t, 1H), 2.44-2.36 (m, 2H), 2.18 
(s, 3H), 1.17 (d, J=5 Hz, 6H); "C NMR (75 MHz, DMSO-d 6 ) 6 145.9, 145.5, 145.4. 
145.2, 143.9, 142.3, 133.5, 132.6, 131.4, 127.4, 126.5, 117.4, 116.5, 115.8, 114.5, 
114.0, 112.6, 91.4, 80.7, 72.5, 59.4, 49.8, 29.3, 29.0, 23.9, 23.3, 22.4. 
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Example. Iff] 

2.5-dihvdrQ-9-hvdr0XV- 1 0-methoxv-2.2.4-trirn ft thvl.«;.r9. p ronv1 V 1 H-M Ihenynpvrannn 4- 

flquinoline 

The C-5 lactol-9-TBS ether of core 7 and tro-propylmagnesium chloride were 
processed as in Example 251 to provide the desired compound. 
1H NMR (300 MHz, DMSO-d<s) 5 8.65 (s, 1H), 7.99 (d8, 1H), 6.64 (d, J=8 Hz, 1H), 
6.61 (d, J=8 Hz. 1H), 6.51 (d. J=8 Hz, 1H), 6.22 (br s, 1H), 5.44 (br s, 1H), 5.26 (d, 
J=10 Hz. 1H), 3.64 (s. 3H). 2.16 (s. 3H). 1.85-1.67 (m, 1H), 1.30 (s, 3H), 1.02 (s, 3H), 
0.93 (d. J=6 Hz. 3H). 0.64 (7. 3H); "C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.8, 
144.0. 143.7, 133.5, 131.6, 128.2, 126.1, 118.4, 117.9, 116.5, 114.3, 113.2, 112.0, 
77.7, 59.3, 49.4, 30.7, 29.7, 27.2, 23.9, 19.5, 17.9; MS (DCI/NH3) m/e (M+H)+ 366; 
Anal, calcd for C23H27N0 3 »1/4H 2 0: C, 74.67; H. 7.49; N, 3.79. Found: C, 74.81; H, 
7.39; N, 3.67. 

Examnle 268 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-tiWthvM-f s. mR thnxv- 2 -thi ft nvn.i h- 

nihen7:npvrannf3.4-nqiimn1inff 
The C-5 lactol-9-TBS ether of core 7 and 2-methoxythiophene were processed 
according to Example 276 to provide the desired compound. 

»H NMR (300 MHz, DMSO-de) 8 8.63 (s. 1H), 7.93 (d, J=8 Hz, 1H), 6.70 (d, J=8 Hz, 
1H). 6.65 (s, 1H). 6.50 (d. J=8 Hz, 1H), 6.39 (d, J=9 Hz, 1H), 6.28 (d, J=3 Hz, 1H). 
6.23 (br s, 1H), 5.97 (d, J=3 Hz, 1H), 5.38 (br s, 1H), 3.72 (s3). 3.59 (s, 3H). 1.97 (s, 
3H), 1.22 (s. 3H), 1.13 (s, 3H); ™C NMR (75 MHz, DMSO-de) 5 166.2, 145.7, 145.1, 
143.6, 143.5, 132.9, 130.2, 128.7, 127.6, 126.4, 126.0. 118.3, 117.2, 117.2, 114.2, 
112.4, 102.7, 71.5, 59.7, 59.1, 49.8. 29.8, 28.6, 22.9; MS (DCI/NH3) m/e (M+H)+ 436; 
Anal, calcd for C2 5 H25N04S-1/4H 2 0: C. 68.24; H, 5.84; N, 3.18. Found: C, 68.52; H, 
6.19; N, 3.00. 

Example 269 

(±> 2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-rrim ethv1-5-r2.^-4.';.6-pftnt n flunrophenvn- 

lH-nibenzonvranor3.4-flquinnlinft 
The C-5 lactol-9-TBS ether of core 7 and pentafluorophenylmagnesium bromide 
were processed to give the desired compound which was purified by flash chromatography 
eluting with 4:1 hexane/EtOAc. 
MS (DCI/NH3) m/z 490 (M+H) + ; 
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*H NMR (300 MHz, DMSO-d 6 ) 5 8.75 (s, 1H), 7.83 (d. 1H), 6.82 (S, 1H), 6.67 (d, 
1H), 6.44 (d, 1H). 6.33 (d, 1H), 6.19 (s, 1H). 5.37 (s, 1H). 3.53 (s. 3H). 1.77 (s, 3H), 
1.17 (s, 3H). 1.06 (s, 3H); 

!3C NMR (400 MHz, DMSO-de) 8 146.1, 145.8, 143.8, 142.9, 133.4, 128.4. 127.0, 
126.2, 118.6, 118.1, 117.6, 114.5, 114.2, 113.3, 112.2, 105.0, 68.6, 58.9, 49.9, 29.8, 
28.3, 23.1; 

Anal, calcd for C26H2ONO3F5 • 0.5 H 2 0: C, 62.65; H, 4.25; N, 2.81. Found: C, 62.4; H, 
4.28; N, 2.73. 

Example 270 

(+/-) 2.5-dihvdro-9-hvdroxv- 1 0-methnxv-2:2.4. trimethvl-5f SW3f S1 1 - 
hvdrOXVmethvlcvclonenten-l-vl VI H-rnhfttironvranori^flqiiinnline 
MS (DCI/NH3) m/z 420(M+H)+; 
1H NMR (400 MHz, DMSO-de) 1H NMR (200 MHz, DMSO-d6) 8 8.77 (s, 1H), 8.04 (d, 
1H), 6.67 (d, 1H), 6.62 (d, 1H), 6.52 (d, 1H), 6.24 (bs. 1H), 6.12 (dd. 1H), 5.50 (d, 
1H), 5.42 (bs, 1H), 2.64 (s, 2H), 2.57 (s, 2H), 2.75-1.09 (m, 14H). 

Example 271 

(4/-)2.5-dihvdro-9-hvdroxv-in-methnxv-2.2-4- rrim e thvl-5f5;vnf5;v1. 
methvlcarhoxvlatecvclonenten-3-v 1 V 1 H-mhen7/>pvran or3.4-flquinf>1ine 
_The C-5 lactol-9-TBS ether of core 7 and 3-cyclohexenyl trimethylsilane were 
processed as above to give a 3:2 diastereomeric product mixture which was subjected to 
HPLC on an (R,R) WHELK-O 1 column eluting with 2% EtOH in hexanes to provide the 
individual enantiomers. 

Example 272 

(-)(5S.3'S) 2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trimethvl. < >-n.cv C l n h e xenvn-1H- 

mbenzopyranor3.4-nquinnline 
MS (DCI/NH3) m/z 404 (M+H)+; 

lH NMR (300 MHz, DMSO-de) 5 8.70 (s, 1H), 7.99 (d, 1H), 6.65 (d. 1H), 6.62 (d, 
1H), 6.52 (d, 1H), 6.20 (d, 1H), 5.61 (ddd, 1H), 5.46 (d, 1H), 5.41 (s, 1H), 5.10 (dd, 
1H), 3.66 (s, 3H), 2.27 (m, 1H), 2.10 (s, 3H), 1.99-1.72 (m, 2H), 1.70-1.55 (m, 3H), 
1.35 (m, 1H), 1.29 (s, 3H), 1.06 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 6 145.4, 145.0, 143.4, 143.0, 133.5, 131.0, 128.9, 
128.1, 126.4, 126.3, 117.9, 116.5. 114.4, 113.5, 112.1, 75.2. 59.3, 49.5, 36.9, 29.7, 
27.6, 25.5. 24.6, 24.3, 20.0; 
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[0^^162° (c 0.11. CHCI3). 

Example 273 

M ( 5S.3'R) 2.5-dihvdro-9-hvdmxv- 10-methoxv-2.2.4-tri m( »t hvl.5-f -^.cvclohexenv 1 V 1 H- 
5 mbenzopvranor3.4-fIquinnlinp; 
MS (DCI/NH3) ra/z 404 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.70 (s. 1H), 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
1H), 6.53 (d, 1H), 6.27 (d, 1H), 5.82-5.65 (m, 2H), 5.45 (s, 1H), 5.33 (d, 1H), 3.65 (s, 
3H). 2.28 (m. 1H). 2.12 (s, 3H), 1.86 (m, 2H), 1.55 (ra, 1H), 1.31 (s, 3H), 1.26-1.14 
10 (m, 3H), 1.03 (s, 3H); 

«C NMR (400 MHz, DMSO-d 6 ) S 145.4, 145.0, 144.1, 143.5, 133.6, 130.7. 128.1, 
127.9. 127.7. 126.1. 118.4. 117.8. 116.5. 114.4. 113.4, 112.1, 75.9, 59.3, 49.4, 37.2, 
29.6, 27.1. 24.7, 24.6, 23.7, 21.2; 
[al B D=-158° (c 0.50. CHCI3). 

15 

Example 274 

2.S-dihvdro-9-hvdff)XV-10-methoxv-2.2.4-trimethvl-5-f2.thi ftnvlVlH-ri1hen7:npvrannr3.4- 

Qquipfllins 

A 0.24 M solution of 2-thienylzinc chloride was prepared by diluting 2-thienyl 
20 lithium (1 .0 ml of a 1M/THF solution, 1.0 mmol) with ethyl ether (2 ml), cooling to 0°C, 
treating with ZnCl2 (1.1 ml of a 1M/Et 2 0 solution, 1.10 mmol), and allowing to come to 
room temperature. The resulting heterogeneous mixture was stirred vigorously. 

The C-5 lactol-9-TBS ether of core 7 and the 2-thienylzinc chloride from above were 
processed according to Example 251 to provide the desired compound: 
25 !H NMR (300 MHz. DMSO-de) 5 8.65 (s. 1H). 7.95 (d, J=9 Hz. 1H). 7.39 (dd, J=5. 1 
Hz, 1H), 6.85-6.82 (m, 2H), 6.74 (m, 1H), 6.72 (d. J=8 Hz. 1H), 6.48 (d. J=8 Hz. 1H), 
6.37 (d, J=9 Hz, 1H), 6.28 (brs, 1H), 5.39 (br s, 1H), 3.59 (s, 3H). 1.93 (s, 3H), 1.22 
(s, 3H), 1.14 (s, 3H); 13c NMR (75 MHz, DMSO-dfO 8 145.7, 145.1, 143.7, 143.6, 
143.5, 133.0, 130.8. 127.9, 127.5, 127.0. 126.5, 126.4, 118.3, 117.1, 114.4, 114.2, 
30 1 12.4, 70.9. 59.0. 49.8, 29.7, 28.6. 23.0; MS (DCI/NH3) m/e (M+H)+ 406; Anal, calcd 
for C24H23NO3S: C. 71.09; H. 5.72; N, 3.45. Found: C. 70.93; H. 6.00; N. 3.27. 
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Example 275 

S^ihvdrc>9-hvdroxv-10^^ 

T 1 1 benzopyranor3.4-flquinoline 
5 The C-5 lactol-9-TBS ether of core 7 and o-tolylmagnesium bromide were processed 

to give the desired product which was purified by flash chromatography eluting with 4:1 
hexane/EtOAc. 

MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSOd 6 ) 5 8.43 (s, 1H), 7.79 (d, 1H), 7.02 (d, 1H), 6.92 (dt, 
10 1H), 6.72 (t, 1H), 6.59 (d, 1H), 6.55 (s, 1H), 6.54 (d, 1H), 6.24 (d, 1H), 6.12 (d, 1H), 
6.07 (s, 1H), 5.20 (s, 1H), 3.48 (s, 3H), 2.44 (s, 3H), 1.54 (s, 3H), 1.09 (s f 3H), 0.98 
(s, 3H); 

13c NMR (400 MHz, DMSO-d6) 5 145.9, 145.0, 143.9, 143.6, 137.5, 136.6, 132.6, 
130.6, 130.5, 128.8, 128.1, 127.6, 126.4, 124.9, 118.7, 118.2, 117.8, 114.1, 114.0, 
15 111.7, 73.7, 59.2, 49.8, 30.0, 28.3, 22.5, 19.3; 

Anal, calcd for C27H27NO3: C, 78.42; H, 6.58; N,3.39. Found: C, 78.07; H, 6.85; N, 
3.09. 

Example 276 

20 2.5-dihvdro-9>hydroxv-10-niethoxv-2.2.4>trime thvU5^2-acetoxvmethv1-3>pronenvlVlH- 

rnhenzopvranor3.4-flquinoline 
The C-5 lactol-9-TBS ether of core 7 (0.150 g, 0.321 mmol) was dissolved in 
dichloromethane (15 ml), treated with 2-[(trimethylsilyl)methyl]-2-propene-l-yl acetate 
(0.180 g, 0.962 mmol), cooled to -78°C, treated drop wise with BF 3 «Et 2 0 and allowed to 

25 warm to 0°C. After 10 minutes, the reaction mixture was partitioned between saturated 
aqueous bicarbonate and ethyl acetate, layers separated, aqueous layer extracted with ethyl 
acetate, the combined organics washed with brine, dried (MgSO^ and concentrated. 

The resulting yellow oil was dissolved in THF (10 ml), cooled to 0°C, and treated 
with tetrabutylammonium fluoride solution (0.35 ml of a 1M / THF solution, 0.35 mmol). 

30 After 10 minutes, the mixture was quenched by the addition of saturated aqueous 

ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgSC>4), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes to provide 0.125 g (89%) of the desired compound. 

35 *H NMR (300 MHz, DMSO-d 6 ) 5 8.74 (s, 1H), 7.92 (d, J=8 Hz, 1H), 6.63 (d, J=8 Hz, 
1H), 6.62 (d, J=8 Hz, 1H), 6.41 (d, J=9 Hz, 1H), 6.21 (br s, 1H), 5.85 (dd, J=2, 10 Hz, 
1H), 5.44 (s, 1H), 5.08 (s, 1H), 4.92 (s, 1H), 4.58 (ABq, J=13, 30 Hz, 2H), 3.65 (s, 
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3H), 2.23 (m, 2H), 2.17 (s, 3H), 1.99 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H); MS 
(DCI/NH3) m/e (M+H)+ 436; Anal calcd for C26H29NO5: C, 71.71; H, 6.71; N, 3.22. 
Found: C, 71.34; H, 6.98; N, 3.12. 

s Example 277 

C±) (SBuX S3 2.5-dihvdro-9-hvdrox v- 1 0-methoxv-2.2.4-trimftth vl-S-f 1 

cyclohewnyTVlH-ri1ben2opyranpr3,4-flqwnoUnc 
To 77 ml of a 0.36 M THF solution of dimethylphenylsilyl methyl cuprate (27.7 
mmol) ( FlemingJ.; Newton, T. WJ. Chem. Soc. Perkin Trans. 1 , 1984, 1805.) at 

10 -23°C was added 3-ethyl-cyclohex-2-ene-l-one (2.73 g, 27.0 mmol). The mixture was 
stirred for 1 hr at -23 °C, then for 2 hr at 0°C, treated with N-phenyl-bis- 
(trifluoromethanesulfonimide) (4.43 g, 26.4 mmol), allowed to warm to room temperature 
and stirred for 18 hr. The reaction mixture was quenched with saturated aqueous sodium 
bicarbonate, filtered through celite, and the layers were separated. The organic layer was 

15 washed with saturated aqueous sodium bicarbonate, brine, and dried (Na2SC>4). The 

product was purified by silica gel column chromatography eluting with hexanes to give the 
intermediate triflate as a light yellow oil. 

The above triflate (0.70 g, 1.28 mmol) was combined with tributyltin hydride (0.92 
g, 2.13 mmol) in THF and added dropwise to a THF solution of 

20 tetrakistriphenylphosphinepalladium(0) (0.44 g, 3.5 mmol) and LiCl (0.45 g, 10.7 mmol) 
at room temperature. After the addition, the reaction was refluxed for 24 hr, cooled, filtered 
through a pad of celite, and stirred vigorously with saturated potassium fluoride solution for 
2 hours. The mixture was filtered through celite, diluted with ethyl acetate, and the layers 
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate, 

25 brine, and dried (Na2SC>4). The product was purified by silica gel column chromatography 
eluting with hexanes to give 3-ethyl-3-dimethylphenylsilyl-cyclohexene as a colorless oil. 

The C-5 lactol-9-TBS ether of core 7 and 3-ethyl-3-dimethylphenylsilyl- 
cyclohexene were processed according to example 276 to give the product as a mixture of 
diastereomers that was separated on a (R,R,)-Whelk-01 HPLC column eluting with 

30 hexanerethanol (98:2) to give the desired compound. : l H NMR (500 MHz, DMSOcfe) 5 
8.01 (d, J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.53 (d, J=9 Hz, 
1H), 6.20 (s, 1H), 5.48 (s, 1H), 5.44 (s, 1H), 5.32 (d, J=9 Hz, 1H), 3.64 (s, 3H), 2.26 
(m, 1H), 1.90-1.73 (m, 3H), 1.60 (m, 1H), 1.26-1.18 (m, 2H), 1.03 (s, 3H), .088 (t, J=7 
Hz, 3H); 13c NMR (50 MHz, DMSO-d 6 ) 5 145.3, 144.8, 144.0, 143.6, 140.3, 133.5, 

35 130.8, 127.8, 126.0, 120.0, 118.1, 117.8, 116.5, 114.2, 113.2, 111.9, 76.1, 59.2, 49.4, 



-195- 



WO 99/41256 PCT/US99/03127 

37.5, 30.1, 29.5, 27.7, 27.1, 24.8, 23.6, 21.6, 12.2; MS m/e calc'd for C28H3303N: 
431.2460. Found 431.2467. 

The C-5 lactol-9-TBS ether of core 7 and cyclohexylmagnesium chloride were 
5 processed to give a mixture of Examples 278 and 279 which were separated by flash 
chromatography eluting with 4:1 hexane/EtOAc. 

fyamplft 278 

2 ^j fryHrn-Q-hyHrnTV- 1 0 -mgthn* v-2.2.4-trimrthvM-CYClob . Hrv1- 1 tH 1 ]brmWYT<m0\3.4- 

10 flquinoline 
MS (DCI/NH3) m/z 406 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.66 (s, 1H), 7.96 (d, 1H), 6.61 (d, 1H), 6.59 (d, 
1H), 6.47 (d, 1H), 6.18 (d, 1H), 5.42 (s, 1H), 5.30 (d, 1H), 3.64 (s, 3H), 2.13 (s, 3H), 
1.87 (m, 1H), 1.60-1.48 (m, 3H). 1.28 (s, 3H), 1.20-0.80 (m, 7H), 1.00 (s, 3H); 
15 13 C NMR (400 MHz, DMSO-de) 8 145.3, 144.8, 144.1, 143.8, 133.5, 131.1, 128.1, 

126.1, 118.5, 117.9, 116.6, 114.4, 113.2, 112.0, 76.8. 59.3, 49.4, 29.7, 29.5, 28.0, 
27.2, 25.8, 25.6, 25.3, 23.8; 

F Y nm P 1e279 

20 9 s s-trihvriro-9-hvHr^v-in-m ^ fT r v-? 2 4-trimethvi-lH-mten?opyranon 4-flquinoline 
MS (DCI/NH3) m/z 324 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.78 (s, 1H), 7.81 (d, 1H), 6.62 (d, 1H), 6.57 (d, 
1H), 6.53 (d, 1H), 6.22 (s, 1H), 5.40 (s, 1H), 5.05 (s, 2H), 3.62 (s, 3H), 2.01 (s, 3H), 
1.19 (s, 6H); 

25 13C NMR (400 MHz, DMSO-d 6 ) 5 146.6, 145.4, 145.3, 144.0, 131.5, 130.8. 128.1, 

126.2, 118.2, 118.0, 117.2, 113.9, 113.2, 111.2, 67.1, 59.4, 49.9, 29.0, 22.9; 

Example 280 

? ^ i h Y ^rn.Q-hvrirnxv- 1 Q-™thnxv^ 
3Q r]1^n7npvrnnn[^4-f|qninnline 

Example 276 (0.032g, 0.074 mmol) was dissolved in THF/MeOH/H 2 0 
(5ml/lml/0.5ml), cooled to 0°C, treated with K 2 C0 3 (0.051 g. 0.367 mmol), and allowed 
to warm to room temperature and stir for 12 h. The mixture was partitioned between 
saturated aqueous ammonium chloride and ethyl acetate, the aqueous layer extracted with 
35 ethyl acetate, the combined organics washed with brine, dried (MgS0 4 ). and concentrated. 
The residue was purified by silica gel chromatography eluting with 25% then 50% ethyl 
acetate in hexanes to give 0.022 g (76%) of the desired compound. 
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»H NMR (300 MHz, DMSO-de) 8 8.71 (s, 1H), 7.92 (s, J=9 Hz, 1H), 6.62 (d, J=9 Hz, 
1H), 6.61 (d, J=8 Hz, 1H), 6.41 (d, J=8 Hz, 1H), 6.18 (d, J=l Hz, 1H), 5.86 (dd, J-ll, 
1 Hz, 1H), 5.43 (br s, 1H), 5.02 (m, 1H), 4.80 (t, J=6 Hz, 1H), 4.74 (br s, 1H), 3.90- 
3.78 (m, 2H), 3.65 (s, 3H), 2.50-2.36 (m, 1H), 2.23-2.10 (m. 1H), 2.19 (s, 3H), 1.17 
5 (s, 3H), 1.16 (s, 3H); NMR (125 MHz, DMSO-d6> 8 145.9, 145.8, 144.9, 143.8, 
142.8, 133.2, 132.8, 127.6, 126.4, 117.7, 116.2, 116.2, 114.2, 113.6, 112.6, 110.6, 
72.1, 63.7, 59.4, 49.7, 35.4, 29.2, 28.9, 23.9; MS (DCI/NH3) m/e (M+H)+ 394. 

Example 281 

10 me m vl2-r2.5-dihvdro-9-hvdmxv-10-Tnethoxv-2.2.4-trimethv1-lH-ri1henznpvranr>n.d-n- 

5-qumolinyl] acetate 

The C-5 lactol-9-TBS ether of core 7 was processed as in example 46 to provide the 
intermediate silylated product. 

1H NMR (300 MHz, DMSO-de) 8 7.94 (d, J=9 Hz, 1H), 6.64 (dd, J=9, 3 Hz, 1H), 6.49 
15 (d, J=9 Hz, 1H), 6.27 (s, 1H), 6.14 (dd, J=10, 3 Hz, 1H), 4.45 (s, 1H), 3.63 (s, 3H), 
3.61 (s, 3H), 2.76-2.55 (m, 2H), 2.20 (s, 3H). 1.18 (s, 3H), 1.16 (s, 3H), 1.00 (s, 9H), 
0.21 (s, 3H), 0.16 (s, 3H); MS (APCI) m/e (M+H)+ 510, (M-H)" 508. 

The intermediate silylated compound above (0.030 g, 0.058) was dissolved THF (1 
ml) cooled to 0°C, and treated with tetrabutylammonium fluoride (58|iL of a 1M/THF 
20 solution, 0.058 mmol). After 5 minutes, the mixture was poured over saturated aqueous 
NH4CI and extracted with ethyl acetate. The combined organic layers were washed with 
brine and dried (MgS04). The product was purified by silica gel chromatography eluting 
with 40% methyl f-butyl ether in hexane to provide the desired compound (0.019 g, 82%) 
as a white solid. *H NMR (300 MHz, DMSO-d 6 ) 8 8.80 (s, 1H), 7.93 (d, J=9 Hz, 1H), 
25 6.64 (d, J=9 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.43 (d, J=9 Hz, 1H), 6.25 (s, 1H), 6.10 
(dd, J=10, 3 Hz, 1H), 5.45 (s, 1H), 3.66 (s, 3H), 3.60 (s, 3H), 2.77-2.52 (m, 2H), 2.21 
(s, 3H), 1.18 (s, 3H), 1.16 (s, 3H); MS (APCI) m/e (M+H)+ 396, (M-H)- 394. 

Example 282 

30 (Z) 2.5-d>hydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-f2-butenyl)-lH- 

mhenzopvninor3.4-flquinoline 
The intermediate silylated product from example 281 (0.445 g, 0.87 mmol) was 
dissolved in THF (4 ml), cooled to 0° C, treated dropwise with Dibal-H (2.69 mL of a 
1M/THF solution, 2.69mmol), and stirred for 30 minutes. The reaction mixture was 
35 poured over a rapidly stirring mixture of 100 mL of saturated aqueous potassium sodium 
tartrate and 100 mL of ethyl acetate and stirred for 1 hour. The layers were separated, the 
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aqueous layer extracted with ethyl acetate, the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine and dried (MgS04). The residue was purified 
by silica gel chromatography eluting with 20% then 30% methyl r-butyl ether in hexane 
followed by 6% ethyl acetate in dichloromethane to give the primary alcohol (0.293 g, 70%) 
5 as a white solid. l H NMR (300 MHz, DMSO-da) 5 7.92 (d, J=9 Hz, 1H), 6.65 (d, J=9 
Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.21 (s, 1H), 5.88 (dd, J=10, 3 
Hz, 1H), 5.43 (s, 1H), 4.62 (t, J=5 Hz, 1H). 3.61 (s, 3H), 2.19 (s, 3H), 1.90-1.75 (m, 
2H), 1.62-1.47 (m, 2H), 1.17 (s, 3H), 1.15 (s. 3H), 0.99 (s, 9H), 0.20 (s, 3H), 0.15 (s, 
3H); MS (APCI) m/e (M+H)+ 482, (M-H)- 480. 

10 A stirring solution of oxalyl chloride (22 pL, 0.249 mmol) in THF (2 mL) was 

cooled to -78°C, treated with DMSO (24 jiL, 0.332 mmol), stirred for 5 minutes and treated 
dropwise with a solution of the above primary alcohol (0.080 g, 0.166 mmol) in 2 mL of 
THF. The resulting mixture was stirred for 40 minutes, treated with triethylamine (92.5 
jiL, 0.664 mmol) stirred a further 10 minutes and allowed to warm to 0° C. After 30 

15 minutes at 0°C the reaction mixture was partitioned between water and dichloromethane, the 
aqueous layer extracted with dichloromethane, and the combined organic layers dried 
(MgS04). Hie product was purified by silica gel chromatography eluting with 20% then 
30% ethyl acetate in hexane to give the aldehyde (0.059 g, 73%) as a white solid. l H NMR 
(300 MHz, DMSOd 6 ) 5 9.65 (s, 1H), 7.93 (d, J=9 Hz, 1H), 6.67 (d, J=9 Hz, 1H), 6.65 

20 (d, J=9 Hz, 1H), 6.48 (d, J=9 Hz, 1H), 6.33 (m, 2H), 5.46 (s, 1H), 3.63 (s, 3H), 2.87 
(m, 1H), 2.65 (m, 1H), 2.18 (s, 3H), 1.19 (s, 3H), 1.14 (s, 3H), 1.00 (s, 9H), 0.21 (s, 
3H), 0.15 (s. 3H); MS (APCI) m/e (M+H) + 480, (M-H)- 478. 

A solution of ethyltriphenylphosphonium bromide (0.130 g, 0.351 mmol) in 
THF:Et20 (3 ml, 3:2) was cooled to 0°C and treated dropwise with /z-BuLi (140 |iL of a 2.5 

25 M/hexanes, 0.351 mmol). The resulting deep red solution was stirred for 30 minutes at 

0°C, cooled to -78°C and treated with the above aldehyde (0.056 g, 0.1 17 mmol) in THF (2 
mL). The reaction mixture was stirred for 5 minutes at -78° C, warmed to 0°C for 40 
minutes and quenched by the addition of water. The layers were separated, the aqueous 
layer extracted with dichoromethane, the combined organic layers washed with brine and 

30 dried (MgS04). The product was purified by silica gel chromatography eluting with a 
gradient from 5% to 20% ethyl acetate in hexane to provide the intermediate silyl ether 
(0.050 g f 87%) as a white solid. l H NMR (300 MHz, DMSO-d 6 ) 8 7.92 (d, J=9 Hz, 
1H), 6.65 (d, J=9 Hz, 1H,), 6.63 (d, J=9 Hz, 1H), 6.20 (s, 1H,), 5.68 (dd, J=10, 3 Hz, 
1H), 5.43 (m, 3H), 3.64 (s, 3H), 2.15 (s, 3H), 1.26 (d, J=5 Hz, 3H), 1.17 (s, 6H), 1.00 

35 (s, 9H), 0.20 (s, 3H), 0.15 (s, 3H); MS (APCI) m/e (M+H) + 492, (M-H)- 490. 

The intermediate silyl ether (0.038 g, 0.077 mmol) was dissolved in THF (3 ml), 
cooled to 0°C, treated with tetrabutylammonium fluoride (80 ml of a 1 M/THF solution, 
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0.080 mrnol), and the mixture was partitioned between ethyl acetate and saturated 
ammonium chloride. The aqueous layer was extracted with ethyl acetate, the combined 
organics were washed with brine, dried (MgSO^ and purified by silica gel chromatography 
eluting with 25 % ethyl acetate in hexanes to give the desired compound (0.024 g, 83%). 
5 *H NMR (300 MHz, DMSO-de) 5 8.71 (s. 1H), 7.93 (d, J=9 Hz, 1H), 6.62 (d, J=9 Hz, 
1H), 6.60 (d, J=9 Hz, 1H), 6.47 (d, J=9 Hz, 1H), 6.18 (s, 1H), 5.62 (dd, J=10, 3 Hz, 
1H), 5.43 (m, 3H), 3.64 (s, 3H), 2.45-2.18 (m, 2H), 2.15 (s. 3H), 1.30 (d, J=5 Hz, 3H), 
1.15 (s, 6H); MS (APCI) m/e calc'd for : 377.20. Found ; (M+H)+ 378, (M-H)- 376. 

10 Example 283 

2.5-dmvdro-9-hvdroxv-1 0-mftthoxv-2.2.4-trifTiftrhv1-S-r^-mRthv1- 9,-butenvn- 1 H- 

nihen7npvranor3.4-flquinn1inft 
The intermediate aldehyde from Example 282 and isopropyltriphenylphosphonium 
iodide were processed according to Example 282 to give the desired compound. 1 H NMR 
15 (300 MHz, DMSO-d 6 ) 5 8.65 (s, 1H), 7.91 (d, J=9 Hz, 1H), 6.62 (d, J=9 Hz, 1H), 6.60 
(d, J=9 Hz, 1H), 6.46 (d, J=9 Hz, 1H), 6.14 (s, 1H), 5.60 (dd. J=9, 3 Hz, 1H), 5.43 (s, 
1H), 5.15 (m, 1H), 3.64 (s, 3H), 2.45-2.18 (m, 2H), 2.15 (s, 3H), 1.63 (s, 3H), 1.32 (s, 
3H), 1.17 (s, 3H), 1.16 (s, 3H); MS (APCI) m/e (M+H)+ 392. (M-H)- 390. 

20 Example 284 

(VK5S.3'S) 2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trim e thvl-5-n-cvclnh e xenvlVlH- 

mbenzopvranor3.4-flquinoline 
MS (DCI/NH3) m/z 404 (M+H) + ; 

*H NMR (300 MHz. DMSO-d 6 ) 5 8.70 (s. 1H), 8.01 (d, 1H), 6.65 (d. 1H), 6.62 (d, 
25 1H), 6.53 (d, 1H), 6.27 (d, 1H), 5.82-5.65 (m. 2H), 5.45 (s, 1H), 5.33 (d, 1H), 3.65 (s, 
3H), 2.28 (m, 1H), 2.12 (s, 3H). 1.86 (m, 2H). 1.55 (m, 1H), 1.31 (s. 3H), 1.26-1.14 
(m, 3H), 1.03 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 8 145.4, 145.0, 144.1, 143.5. 133.6. 130.7. 128.1. 
127.9. 127.7. 126.1, 118.4, 117.8, 116.5, 114.4. 113.4, 112.1, 75.9, 59.3. 49.4. 37.2. 
30 29.6, 27.1, 24.7, 24.6. 23.7. 21.2; 
[a] 23 D=+184° (c 0.33, CHCI3). 

Example 285 

(+) (5R3'R) 2.5-dihvdro-9-hvdroxv-10-Tn e thoxv-2.2.4-trimethvl-5-f3-cvc1ohexenvn-iH- 
35 f 1 1 benzopvranor3.4-flquino1ine 

MS (DCI/NH3) m/z 404 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s. 1H). 7.99 (d, 1H), 6.65 (d, 1H). 6.62 (d, 
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1H), 6.52 (d, 1H). 6.20 (d, 1H), 5.61 (ddd, 1H), 5.46 (d, 1H). 5.41 (s. 1H), 5.10 (dd, 
1H), 3.66 (s, 3H), 2.27 (m, 1H), 2.10 (s, 3H), 1.99-1.72 (m, 2H), 1.70-1.55 (m, 3H), 
1.35 (m, 1H), 1.29 (s. 3H), 1.06 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 8 145.4, 145.0, 143.4, 143.0, 133.5, 131.0, 128.9, 
5 128.1, 126.4, 126.3, 117.9, 116.5, 114.4, 113.5, 112.1, 75.2, 59.3, 49.5, 36.9, 29.7, 

27.6, 25.5, 24.6, 24.3, 20.0; 
[a] 23 D=+170° (c 0.23, CHCI3). 

Example 286 

10 M 2-SrR ldihvdro-9-hydroxv-l 4-trimethvl-5-f3-CVClonentenvl)- 

1 H-mhenzopvranon.4-flauinoline 
MS (DCI/NH3) m/z 390 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.67 (s, 1H), 8.02 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
1H), 6.53 (d. 1H), 6.25 (s, 1H), 5.77 (ddd, 1H), 5.69 (ddd, 1H), 5.47 (s, 1H). 5.37 (s, 
15 1H), 3.66 (s, 3H), 2.90 (m, 1H), 2.34-2.13 (m, 2H). 2.10 (s, 3H), 1.55-1.41 (m, 2H), 
1.31 (s, 3H), 1.04 (s, 3H); 

13C NMR (400 MHz, DMSO-de) 8 145.5, 144.9, 144.0, 143.9, 133.6, 132.0. 131.7, 
131.5, 127.9, 126.2, 117.7, 117.6, 116.5, 114.4, 113.3, 111.9, 76.1, 59.3, 49.4, 48.6, 

31.7, 29.5. 27.1, 24.6. 23.7; 

20 [al^+m 0 (c 0.355. CHCI3). 

Example 287 

r^rSR^'R^2.5fRVdihvdm-9-hvHrnxv-1(%m Rthnxv-2.2.4-trimethvl-5-n-cvclonentenvl)- 

1H-Hlhftn7npvrannn-4-nquinoline 

25 MS (DCI/NH3) m/z 390 (M+H)+; 

*H NMR (300 MHz. DMSO-d 6 ) 8 8.68 (s, 1H), 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 

1H), 6.51 (d, 1H), 6.22 (s, 1H), 5.72 (dd, 1H), 5.41 (d, 1H), 5.40 (s, 1H), 5.17 (dd, 

1H), 3.63 (s, 3H), 2.90-2.80 (ra, 1H), 2.41-2.32 (m, 1H), 2.23-2.10 (m, 1H). 2.06 (s, 

3H), 1.89-1.71 (m, 2H). 1.30 (s, 3H), 1.08 (s. 3H); 
30 13 C NMR (400 MHz, DMSO-de) 8 145.5, 145.0, 143.9, 143.4, 133.5, 132.3, 132.2, 

130.2. 128.1, 126.4, 117.8, 116.9, 116.4, 114.4, 113.4, 111.9, 75.7, 59.3. 49.5, 48.7, 

31.6, 29.8, 27.6, 27.1, 24.2; 

[a] 23 D=+H6° (c 0.800, CHCI3). 
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Example 288 

rpl-rS^VQ-hvdmxv-S-rf^RVri-methoxvcarhonvncvclnhexen-^-vn- 1 (UmMhnrv-? 7 4. 
trimethvl-2.5-dihvdrn-lH-rnhenzopvranor^.4-nquino1inft 
5 MS (DCI/NH3) 462 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 8 8.81 (s, 1 H), 8.07 (d, J=8.5 Hz, 1 H), 6.72 (d, J=8.5 
Hz, 1 H), 6.70 (d, J=8.S Hz, 1 H), 6.60 (d. J=8.5 Hz. 1 H). 6.42-6.41 (m, 1 H), 6.21 
(d, J=1.2 Hz), 5.57 (d, J=10.2 Hz, 1 H), 1 H), 5.45 (s, 1 H), 2.71 (s. 2 H), 2.58 (s, 2 
H), 2.56-2.48 (m, 2 H), 2.20-2.16 (m, 2 H), 2.08 (d, J=1.2 Hz), 1.80-1.40 (m, 4 H), 
10 1.25 (s. 2 H), 1.18 (s, 2H); 

HRMS calcd for C28H2INO5 is 461.2202. Found 461.2212. 

Example 289 

2.5-dihvdro-9-hvdroxv-l0-methoxv-2.2.4-trimethvl-5-f2-methvl-3-prn P finvn-1H- 

rnhen7:f»pvrannn.4-flqHinn1ine 
Example 276 (0.040 g, 0.092 mmol) and 
dichlorobis(triphenylphosphine)palladium(II) (0.006 g, 0.009 mmol) were dissolved in 
dioxane (5 ml), heated to 100 °C and treated with sodium borohydride ( 0.017 g, 0.460 
mmol). The resulting black solution was allowed to cool to room temperature, diluted with 
water and ethyl acetate and filtered through celite. The layers were separated, the aqueous 
layer was extracted with ethyl acetate, the combined organics were washed with brine, dried 
(MgSO,4), and concentrated. Purification by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes provided the desired product (0.028 g, 80%) as a colorless foam. 
*H NMR (300 MHz, DMSO-de) 8 8.71 (s, 1H), 7.92 (d, J=8 Hz, 1H), 6.62 (d, J=8 Hz, 
1H), 6.61 (d, J=8 Hz, 1H), 6.41 (d, J=8 Hz, 1H), 6.18 (d, J=l Hz, 1H), 5.83 (dd, J=3, 
10 Hz, 1H), 5.44 (br s, 1H), 4.75 (br s, 1H), 4.56 (br s, 1H). 3.65 (s, 3H), 2.50-2.41 
(m, 1H), 2.19 (s, 3H), 2.16-2.07 (m, 1H), 1.73 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H); 
NMR (125 MHz, DMSO-d 6 ) 8 145.8, 144.9, 143.8, 142.8, 141.6, 133.3, 132.7, 127.5, 
126.4, 117.8, 116.3, 116.2, 114.2, 113.6, 112.8. 112.7. 72.0. 59.4, 49.7. 29.2. 28.8. 
24.0. 22.4; MS (DCI/NH3) m/e (M+H) + 378; Anal, calcd for C24H27NO3: C. 76.36; H. 
7.21; N. 3.71. Found: C. 76.06; H. 7.17; N, 3.39. 

Example 290 

9.10-Dimethnxv-5-n-propenvn-2.2.4-trimethvl-lH-2.5-dihvdro- mhftnzopvranor3.4- 
35 f]quinoline 
MS (ESI) m/z 378 (M+H)*; 
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'H NMR (300 MHz, DMSO) 5 7.93 (d, 7=8.5 Hz, 1 H), 6.82 (d. 7=8.8 Hz. 1 H). 6.61 
(dd, 7=4.4, 4.4 Hz, 2 H), 6.22 (d. 7=1.4 Hz, 1 H), 5.83 (ddt, 7=16.9, 10.3, 3.1 Hz, 1 
H), 5.70 (dd, 7=10.3, 3.3 Hz, 1 H), 5.44 (s, 1 H), 5.44-4.96 (m, 2 H), 3.77 (s, 3 H), 
3.67 (s, 3 H), 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s. 3 H); 
5 HRMScalcd for C24H27NO3 377.1991. Found 377.2001. 

Example 291 

O 1 n-nimethnxv-5-r3-cvc1ohexenvn-methoxv-2.2.4-trimethYl-2.5-dihvdro- 1H- 
mhf>n7r>pvranorT4-flouinoline 

10 MS (ESI) m/z 41 8 (M+H) + ; 

'H NMR (300 MHz, DMSO). isomer 1: 5 8.02 (d, 7=8.8 Hz, 1 H), 6.84 (d, 7=1.7 Hz, 1 
H), 6.70 -6.60 (m. 2 H), 6.27 (d, 7=0.6 Hz. 1 H), 5.80 -5.60 (m, 2 H), 5.16-5.15 (m, 1 
H). 3.77 (s. 3 H). 3.69 (s, 3 H). 2.13 (s, 3 H). 1.31 (s, 3 H), 1.07 (s, 3 H); isomer 2: 6 
8.01 (d, 7=8.81 Hz, 1 H), 6.80 (d, 7=0.7 Hz, 1 H), 6.64 (m, 2 H). 6.26 (d, 7=0.7 Hz, 1 

15 H), 5.60 -5.30 (m. 2 H), 5.09 (s. 1 H). 3.77 (s. 3 H), 3.68 (s, 3 H), 2.10 (s. 3 H), 1.29 
(s. 3 H), 1.04 (s. 3 H); 

HRMS calcd for C27H31NO3 417.2304. Found 417.2299. 

Example 292 

20 1 0-methoxv-9-ethoxv-5- n-prnpftnvn-2.2.4-trimeth vl- 1 H-2.5-dihvdro- 

- H lhenzopvranor3.4-flq uinoline 

1H NMR (300 MHz. DMSO) 5 7.94 (d, 7=8.8 Hz, 1 H). 6.79 (d, 7=8.8 Hz, 1 H), 6.60 
(d, 7=8.8 Hz, 1 H), 6.55 (d, 7=8.8. 1 H), 6.45 (s, 1 H), 5.85 (ddt, 7=17.3, 10.3, 6.6 Hz, 
1 H), 5.43 (d, 7=9.2 Hz). 5.16 (s. 1 H), 5.09 (dd, 7=10.3. 1.1 Hz. 1 H), 5.06 (dd, 

25 7=17.3, 1.1 Hz, 1 H). 4.91 (s, 1 H), 4.06-3.97 (m. 2 H), 2.62-2.52 (m. 1 H), 2.31-2.15 
(m. 1 H), 2.24 (s, 3 H). 1.35 (t. 7=7.0 Hz, 3 H), 1.26 (s. 3 H). 1.07 (s, 3 H); 
MS (DCI/NH3) m/z 392 (M+H) + ; 

HRMS calcd for C26H27NO3 391.2147. Found 391.2138. 
30 Example 293 

in-methoxv-9-f3-propenvloxv V5-n-prnnenvn-2.2.4-trimethv1-1H-7,.5-dihvdro- 

rnhenzopvranor3.4-flquinoline 
MS (DCI/NH3) m/z 404 (M+Hf. 

1H NMR (300 MHz, DMSO) 8 7.93 (d. 7=9.0 Hz, 1 H), 6.83 (d, 7=8.8 Hz, 1 H), 6.61 
35 (d. 7=9.0 Hz, 1 H), 6.59 (d, 7=8.8 Hz. 1 H), 6.23 (d, 7=1.5 Hz. 1 H). 6.15-6.02 (m, 1 
H). 5.81 (ddt, 7=17.3, 10.3, 6.6 Hz, 1 H), 5.67 (dd. 7=9.8. 3.3 Hz), 5.45 (s. 1 H). 5.44 
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(dd, 7=16.0. 2.0 Hz, 1 H), 5.27 (dd, 10.6, 2.0 Hz, 1 H), 5.03 (dd, 7=10.3, 1.8 Hz, 1 H), 
4.98 (dd. 7=17.3. 1.8 Hz. 1 H). 4.56-4.53 (m, 1 H), 2.47-2.41 (m. 1 H). 2.34-2.27 (m. 
1 H). 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s, 3 H); 
HRMS calcd for C26H29NO3 403.2147. Found 403.2150. 

Example 2Q4. 

1 0-melhO^Y-9-f 3-nronvnvloxv>-5-r3-nrnpenvn-? 9 d - trimethvl- 1 H.?.5-dihvdm- 

rnben7npvr n nAf^4.f| f1M j nn lj n{ , 
MS (DCI/NH3) m/z 402 (M+H)*; 

»H NMR (300 MHz. DMSO) 8 7.92 (d. 7=8.8 Hz. I H), 6.88 (d. 7=8.8 Hz. 1 H). 6.62 
(d, 7=8.8 Hz. 1 H), 6.61 (d, 7=8.8, 1 H), 6.24 (d, 7=1.7 Hz, 1 H), 5.81 (ddt, 7=17.3, 
10.3. 6.6 Hz, 1 H), 5.72 (dd, 7=9.8. 3.3 Hz). 5.44 (s, 1 H), 5.03 (dd, 7=10.3. 1.8 Hz, 1 
H). 4.99 (dd, 7=17.3. 1.8 Hz. 1 H), 4.79 (d, 7=2.3 Hz, 2 H), 3.57 (t, 7=2.3 Hz. 1 H), 
2.47-2.41 (m. 1 H). 2.34-2.27 (m, 1 H). 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s, 3 H); 
HRMS calcd for C26H27NO3 401.1991. Found 401.1978 

Example 29S 

• 2.5-dihYdro-9-aCf,tQXV- 1 0-methoxv-2.2.4-trim e thvl.«)-<- 2-pmpenvn- 1 H. 
rnhen?f>pvrannp 4-Pquinoline 

*H NMR (400 MHz, DMSO-d6) 8 7.78 (d. J=8.5, 1H). 6.81 (d. J=8.5. 1H), 6.60 
(d, J=8.5, 1H), 6.57 (d, J=8.9, 1H). 6.18 (d, J-1.7, 1H). 5.80-5.70 (m. 2H). 5.39 (s, 
1H), 4.99-4.90 (in, 2H), 3.55 (s, 3H). 2.39 (br dd, 2H), 2.23 (s, 3H), 2.10 (d, J=0.9, 
3H), 1.11 (s, 3H), 1.10 (s, 3H); "C NMR (100 MHz, DMSO-d6) 8 169.3, 148.5, 148.0. 

146.4. 138.6. 134.1. 133.7, 132.2, 127.4, 126.3, 120.8. 118.3. 117.4, 116.3, 115.1, 
113.9, 112.7. 73.7. 60.0. 49.9. 36.7, 29.4, 29.1. 23.9, 20.6; MS (DCI/NH3) m/e 
406(M+H) + ; Anal. Calcd for C25H27NO4: C 74.05, H 6.71, N 3.45. Found: C 73.91, H 
6.79, N 3.31. 

Example 296 

2 . 5-d i hYdr0-9-(4-N.N-dimethvlamino-4-oxo-h U t fl nnvlnvvV 1 0.rnethoxv-2.2.4-trimethvl-5- 
f2-nronenvn-lH-rnhen7.npvr ; i nor3.4-nqiiinnlinp i 
1H NMR (300 MHz, DMSO-d6) 8 7.86 (d, J=8.8, 1H), 6.85 (d, J=8.8, 1H), 
6.68-6.62 (m. 2H). 6.25 (d. J=1.5. 1H). 5.89-5.75 (m, 2H). 5.46 (s. 1H). 5.06-4.96 (m, 
2H). 3.62 (s. 3H), 3.00 (s. 3H). 2.85 (s. 3H). 2.83-2.67 (m. 4H). 2.48 (m, 1H), 2.26 
(m, 1H), 2.17 (s. 3H), 1.18 (s, 3H). 1.17 (s. 3H); 13C NMR (75 MHz. DMSO-d6) 8 

171.5, 170.4. 148.3. 148.0, 146.2. 138.5, 134.1, 133.5, 132.1, 127.3. 126.2. 120.8, 
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118.1, 117.2, 116.2, 115.0, 113.8, 112.5, 73.6, 60.0, 49.8, 36.6, 36.5, 34.9, 29.3, 
29.0, 27.6, 23.8; MS (DCI/NH3) m/e 491(M+H)+, 508(M+NH4)+; Anal Calcd for 
C29H24N2O5: C 71.00, H 6.99, N 5.71. Found: C 70.88, H 7.10, N 5.49. 

5 The chemistry described above was used with Core 9 to prepare Examples 297-299. 

Example 297 

7-hmmo -S-R-cvclohexenvll- 1 0-methoxv-2.2.4-trimethvl-2.5-dihvdro-lH- 
fl 1hen7.opvranor3.4-flquino1ine 
MS (APCI) m/z 466 (M+H) + ; 

'H NMR (300 MHz, DMSO), isomer 1: S 8.03 (d, 7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz, 1 
H), 6.65 (dd, 7=8.8, 1.7 Hz, 2 H), 6.35 (d, 7=1.3 Hz, 1 H), 5.91-5.43 (m, 4 H), 3.86 (s, 
3 H), 2.14 (s, 3 H), 1.99 (s, 3 H), 1.31 (s, 3 H), 1.06 (s, 3 H); isomer 2: 8 8.00 (dd, 
7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz. 1 H), 6.65 (dd, 7=8.8, 1.7 Hz, 1 H), 6.35 (d, 7=1.3 
Hz, 1 H), 6.31 (d, 7=1.3 Hz, 1 H), 5.91-5.43 (m, 4 H), 2.12 (s, 3 H), 1.28 (s, 3 H), 1.03 
(s, 3 H); I3 C NMR (300 MHz, DMSO) 5 155.5, 145.5, 133.9, 133.7, 129.5, 129.4, 
128.5, 127.9, 127.7, 127.2, 127.0, 125.6, 118.1. 115.5. 113.2, 113.1, 106.9, 102.3, 
77.2, 76.5. 55.8, 49.4, 37.6, 36.7, 29.6. 29.5, 27.4, 26.9, 25.6, 24.6, 24.2; 23.6, 21.1, 
19.8; 

HRMS cald for C26H28N02™Br 465.1303. Found 465.1284; Cald for C 2 6H28NC>2 81 Br 
467.1283. Found 467.1281. 

Anal, calcd for C 2 6H28BrNC>2: C, 66.95; H, 6.05; N, 3.00; found C, 66.77; H, 
6.20; N, 2.88. 

25 Example 298 

10-methoxy-7-hromo-5-f 3-propenylV2.2.4-trimethyl- 1 H-2.5-dihydro- 

Tl lbenzonyranor3.4-flquinoline 
MS (APCI) m/z 426 (M+H)*; 

'H NMR (300 MHz, DMSO) 8 7.93 (d, 7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz. 1 H),.6.71 (d, 
30 7=9.2 Hz, 1 H), 6.60 (d. 7=8.5 Hz, 1 H), 6.25 (d, 7=1.5 Hz, 1 H), 5.94-5.80 (m, 2 H), 
5.45 (s, 1 H), 5.0 (m, 2 H), 3.86 (s, 3 H), 2.17 (d, 7=1.5 Hz, 3 H), 1.17 (s, 6 H). l3 C 
NMR (300 MHz, DMSO) 155.3, 147.0, 146.0, 133.8, 133.6, 131.8, 129.5, 127.3, 

127.2, 117.4, 116.0, 115.1, 113.2, 107.1, 102.6, 74.8, 55.9, 49.8, 29.0, 23.8. 
HRMS calcd for C 2 3H 2 4 79 BrN02 426.3502. Found 426.3496. 

35 Anal, calcd for C23H24BrN02 : C. 64.79; H. 5.67; N, 3.29; found C, 65.08; H, 

5.73; N, 3.18. 
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Example 299 

7-brt>mo-H1-mrthYl-3-rvr1nhe^nvn- lO-methn™.? ? ^ mrrhTl . rs . H;tl „ H ^ . 1H _ 

fllhen7 °P v ninrfni4-fiq"i""linf 
MS(APCI)#n/z 480(M+H) + ; 

l H NMR (300 MHz, DMSO) isomer 1: 5 8.02 (d, 7=8.5 Hz. 1 H). 7.55 (d. 7=5.9 Hz 1 
H), 7.37 (d, 7=2.6 Hz. 1 H). 7.31 (d, 7=1.8 Hz, 1 H). 6.67 (dd, 7=14.7. 8.8 Hz, 1 H) 
6.35 (d, 7=1.5 Hz. 1 H). 5.63 (d. 7=5.9 Hz. 1 H). 5.56-5.45 (ra, 2 H). 3.86 (s, 3 H) 
2.13 (s. 3 H), 1.61 (s, 3 H), 1.30 (s, 3 H). 1.02 (s, 3 H); isomer 2: 8 8.00 (d. 7=8 5 Hz 
1 H). 7.54 (d. 7=5.9 Hz. 1 H). 7.35 (d. 7=1.8 Hz, 2 H). 6.67 (dd. 7=14.7, 8.8 Hz, 2 H)' 
6.31 (d, 7=1.5 Hz. 1 H). 5.51 (m. 2 3.86 (s. 3 H). 2.08 (s. 3 H). 1.50 (s. 3 H). 1.09 (s 
3 H). 0.92 (s, 3 H); 

HRMScalcd for C 2 7H30NO2 79 Br 479.1460. Found 479.1463; HRMScalcdfor 
C27H 3 oN0 2 81 Br 481.1439. Found 481.1456. 

Anal, calcd for C27H 3 oN0 2 79 Br : C, 67.5; H, 6.29; N, 2.92; found C, 67.08; H 6 38- N 
2.54 " * ' 
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The chemistry described above was used with Core 10 to prepare Example 300. 

Example 

J Q-fneth07tY-9-brQm0-5-r3-pron P nvn-2.2 4.tri m .tH y l.iH-?.S-riihvHr f> . 

fnbenzonvrnnor3.4-n q ninoij nr 
MS (DCI/NH3) m/z 428 (M+H) + ; 426; 

*H NMR (300 MHz, DMSO) 6 7.93 (d, 7=8.8 Hz, 1 H). 7.33 (d, 7=8.5 Hz, 1 H), 6.67 (d. 
7=8.5 Hz, 1 H). 6.65 (d, 7=8.5 Hz, 1 H). 6.36 (d, 7=1.1 Hz. 1 H). 5.88-5.74 (m, 2 H) 
5.46 (s, 1 H), 5 05-4.95 (m, 2 H), 3.62 ( s . 3 H), 2.18 (d, 7=1.1 Hz, 3 H). 1.19 (s, 3 H), 
1.16 (s. 3 H); C NMR (300 MHz, DMSO) 5 152.7. 150.8. 146.5. 134.0. 133.6. 132 1 
130.0. 127.3. 126.1. 119.3. 117.4. 116.2. 115.0. 114.6. 114.0, 109.5, 73.7. 59.6. 499 
36.7.29.4.29.1,23.9; 

HRMS calcd for C 2 3H24N0 2 79 Br 425.0990. Found 425.0998; HRMS calcd for 
C23H 2 4N0 2 8, Br 427.0970. Found 427.0974. 

Anal, calcd for C^H^BrNO* C. 64.79; H, 5.67; N. 3.29; found C, 64.99; H. 5.98; N. 
3.13. 

35 The chemistry detailed above was used with Core 1 1 to prepare Examples 301-303. 
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Example 301 

7.9-Dihromo- 1 Q-methoxy-5-f3-pr openvri-2.2.4-trimethvl- 1 H-2.5-dihvdro- 
f I Ihenzopvr anof 3.4-flquinoline 

5 MS (ESI) m/z 504 (M+H)*; 

'H NMR (300 MHz, DMSO) 8 7.57 (d, 7=8.9 Hz, 1 H), 7.65 (s, 1 H), 6.66 (d, 7=8.8 Hz, 
1 H), 6.44 (s, 1 H), 5.95 (dd, 7=10.1, 3.1 Hz, 1 H), 5.97-5.78 (m, 2 H), 5.47 (s, 1 H), 
5.08-4.99 (m, 2 H), 3.62 (s, 3 H), 2.19 (s, 3 H), 1.20 (s, 3 H), 1.17 (s, 3 H); I3 C NMR 
(300 MHz, DMSO) 6 152.1, 147.4, 147.0, 133.6, 132.7, 132.0, 131.7, 128.3, 127.1, 
10 126.3, 120.5, 117.6, 115.9, 115.3, 114.0, 113.8, 110.0, 106.6, 75.2, 59.7, 49.9, 36.8, 
29.6, 29.2, 23.7; 

HRMS calcd for C23H23 79 Br2NC>2 503.0096. Found 503.0086; HRMScalcdfor 
C23H23 79 Br 8, BrN02 505.0075. Found 505.0075. 

IS Example 302 

7 Q-Dihromn-S-rcvclohex pn-^-vn- 10-me.thoxv-2.2.4-trimethvl-2.5-dihvdro-lH- 

f nhan7.opvranor3.4-flauinoline 

MS (ESI) m/z 544 (M+H)*; 

1H NMR (300 Mhz, DMSO), 1st isomer: 5 8.81 (d, 1H, 7=8.83 Hz), 7.67 (s, 1H), 6.70 
20 (d, 1H, 7=8.83 Hz), 6.59 (s, 1H), 5.82-5.59 (m, 4H), 5.50 (s, 1H), 3.61 (s, 3H), 2.49- 
2.27 (m, 2H), 2.15 (s, 3H), 2.04-1.81 (m, 2H), 1.79-1.41 (m, 2H), 1.32 (s, 3H), 1.08 
(s, 3H); 2nd isomer 5 7.9 (d. 1H, 7=8.83 Hz), 7.66 (s, 1H), 6.69 (d, 1H, 7=8.83 Hz), 
6.54 (s, 1H), 5.82-5.59 (m, 4H), 5.45 (s, 1H), 3.60 (s, 3H), 2.49-2.27 (m, 2H), 2.13 (s. 
3H), 2.04-1.81 (m, 2H), 1.79-1.41 (m, 2H), 1.30 (s, 3H), 1.05 (s, 3H); 
25 HRMS calcd for C26H27 79 Br 2 N02 is 543.0409. Found 543.0385; HRMScalcdfor 
* C26H27 79 Br 8, BrN0 2 545.0388. Found 545.0396. 

Example 303 

7Q.r)ihmmn-5-ri-methvl-3-cvclohexenvn-10-m ethnxv-2.2.4-trimethvl-2.5-dihvdro-lH- 
30 f 1 lhftn7opvrnnor3.4-flQuinoline 

MS (ESI) m/z 560 (M+H)*; 

1H NMR (300 MHz, DMSO). isomer 1: 8 8.83 (d, 7=8.0 Hz, 1 H), 7.37 (s, 1 H), 6.70 (d, 
7=8.8 Hz, 1 H), 6.58 (s, 1 H), 5.58 (d, 7=9.2 Hz, 1 H), 5.49 (s, 1 H), 3.61 (s, 3 H), 
2.51-2.49 (m, 4 H), 2.14 (s, 3 H), 1.31 (s, 3 H), 1.29-1.20 (m, 4 H). 1.26 (s, 3 H); 
35 isomer 2: 8 7.99 (d, 7=8.0 Hz, 1 H), 7.37 (s, 1 H), 6.71 (d, 7=8.8 Hz, 1 H), 6.55 (s, 1 
H). 5.57 (d, 7=9.2 Hz, 1 H), 5.45 (s, 1 H), 3.59 (s, 3 H), 2.51-2.49 (m, 4 H), 2.09 (s, 3 
H), 1.30 (s, 3 H), 1.29-1.20 (m, 4 H), 1.21 (s, 3 H); 
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The chemistry described above was used with Cotes 12-17 to prepare Examples 
304-310. F 

5 

Example -Wf 

10-mgthnXY-7-f2-ethpnvlV5-f^-pmpPnvn.9 7 4 -trim,»thvl.1 H.2S-rtihvrfrn. 
Til benzonvranon.4-nqi.in^i nft 

MS (ESI) m/z 373 (M+H) + ; 

10 'H NMR (300 MHz, DMSO) 5 7.82 (d^8.9 Hz, 1 H), 7.23 (d, 7=8.9 Hz. 1 H), 6.78 
(dd, 7=11.0, 6.8 Hz. 1 H), 6.61 (d, 7=8.9 Hz, 1 H), 6.49 (d. 7=8.5 Hz, 1 H), 5.99 (d, 
7=1.7 Hz. 1 H). 5.74 (dd, 7=7.6, 3.0 Hz, 1 H), 5.71-5.63 (m, 1 H), 5.57 (dd, 7=7.6, 1.7 
Hz. 1 H), 5.32 (s. 1 H). 5.00 (dd. 7=9.3, 1.7 Hz. 1 H). 4.92 (dd. 7=10.2, 1.7 Hz. 1 H) 
4.83 (dd. 7=16.9. 1.7 Hz, 1 H), 3.75 (s, 3 H), 2.06 (s, 3 H), 1.53-1.41 (m. 2 H), 1 24-' 

15 1.15 (m. 3 H). 1.05 (d. 7=2. 1 Hz, 1 H); ,3 C NMR (300 MHz. DMSO) 8 155.66, 147.91, 
145.55, 134.17, 133.45, 131.98, 130.77, 127.37, 127.28, 123.88. 119.52. 117.21. 
115.99. 115.80, 113.20. 113.18. 112.12. 105.59. 74.01, 55.59, 49.69, 36.40, 29 03 
28.83, 27.67, 26.19, 23.83, 13.55; 
HRMS calcd for C25H27NO2 373.2042. Found 373.2048. 

20 

Example. TPS 

1 0-methOXV-7-methvl-5-f 3-nrnp ft nvl^-? 7. 4-trimgrhyl-l H^ S-rtihy ^ ^- 
mhenrapvrennr^fi^jn^ 

MS (ESI) m/z 362 (M+H) + ; 
i 'H NMR (300 MHz, DMSO) 5 7.92 (d. 7=8.5 Hz. 1 H). 6.93 (d, 7=8.5 Hz. 1 H), 6.59 
(dd, 7=5.5, 2.6 Hz. 1 H). 6.10 (s. 1 H). 5.90-5.76 (m. 2 H). 5.44 (s, 1 H), 5.07-4.90 (m. 
2 H), 3.82 (s, 3 H), 2.17 (s. 3 H). 2.08 (s, 3 H). 1.99 (s. 3 H), 1.16 (s. 3 H). 1.15 (s, 
3H); t3 C NMR (300 MHz, DMSO), 154.2, 148.5, 145.4, 134.5. 133.4. 131.9, 127.8. 
127.4. 127.1. 118.2. 117.0. 116.3. 116.0, 113.1, 112.9, 104.8. 73.6. 55.5. 49.6. 36.5, 
28.9. 28.8, 23.8, 15.0; 

HRMS calcd for C24H27NO2 361.2042. Found 361.2045. 

Example Vte 

l Q-meth0XY-7-acetvl-5-n-nronenvn-7 7 4-tri m et hv|.1H.7«;.H;h yf l^- 
nipenzonvmnor^flqiim^nr 

MS (ESI) m/z 390 (M+Hf. 
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l H NMR (300 MHz, DMSO), 7.88 (d, 7=8.8 Hz, 1 H), 7.59 (d, 7=8.8 Hz, 1 H), 6.84 (d, 
7=8.8 Hz, 1 H), 6.62 (d. 7=8.8 Hz, 1 H), 6.22 (d, 7=1.5 Hz, 1 H), 6.01-5.97 (m, 1 H), 
5.90-5.69 (m, 1 H), 5.46 (s, 1 H), 5.03-4.83 (m, 2 H). 3.93 (s, 3 H), 2.53 (s, 3 H), 2.20 
(d, 7=1.5 Hz, 3 H), 1.19 (s, 3 H), 1.16 (s, 3 H). 

Example 307 

(±H 2.5-dihvdro-9-methv1- 1 0-methoxv-2.2.4-trimeth vl-5-f 1 -methvlcvclohexen-3-v 1 V 1H- 

rnhenzopyranor3.4-flquinoline 
MS (DCI/NH3) m/z 416 (M+H) + . 



Example 302 

in-methnxv-7-methv1-9-mRthv1- < >-f3-pmpenvlV2.2.4-trimethvl-lH-2.5-dihvdro- 

rnhenzopvranor3.4-flquinoline 
MS (DCI/NH3) m/z 376 (M+H) + ; 
15 »H NMR (300 MHz, DMSO-d6) 8 7.95 (d, 7=8.5 Hz, 1 H), 6.81 (s, 1 H), 6.62 (d, 7=8.5 
Hz, 1 H), 6.17 (d , 7=1.5 Hz, 1 H), 5.89-5.76 (m, 2 H), 5.44 (br s, 1 H), 5.04 (dd, 
7=10.3, 1.8 Hz, 1 H), 4.94 (dd, 7=17.3, 1.8 Hz, 1 H), 3.52 (s, 3 H), 2.46-2.40 (m, 1 
H), 2.28-2.24 (m, 1 H), 2.18 (s, 3 H). 2.17 (s, 3 H), 2.07 (s, 3 H), 1.19 (s, 3 H), 1.14 
(s, 3 H); 

20 HRMS calcd for C25H29NO2 375.2198. Found: 375.2214. 

Example 309 

in-chlnm-5-n-nronenvlV2.2.4-trimftthvl-2.5-dihvdro-lH-rilbenzonvranor3.4-nqu^ 

MS (DCI/NH3) m/z 352 (M+H)+; 
25 l H NMR (300 MHz, DMSO) 5 7.93 (d, 7=8 Hz, 1 H), 7.12-7.10 (m, 2 H), 6.90-6.84 (m, 

1 H), 6.65 (10, 2 Hz, 1 H), 4.97 (dd, 7=17, 2 Hz, 1 H), 2.47-2.26 (m, 2 H), 2.16 (s, 3 
H), 1.23 (s, 3 H), 1.17 (s. 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO: 351.1390 (M) + . Found: 351.1385. 
30 Example 3 1Q 

2.'>-dihvdro-10-ch1oro-2.2.4-trimethvI-5-Dhenvl-lH-rnhenzoDvranor3.4-flQuinoline 
MS (DCI/NH3) m/z 288 (M+H)+; 

1H NMR (200 MHz, DMSO) 5 7.98 (d. 7=8 Hz, 1 H), 7.27-7.14 (m. 5 H), 6.97-6.80 (m, 

2 H), 6.81 (br s, 1 H), 6.78-6.72 (m, 2 H), 6.44 (br s, 1 H), 5.40 (br s, 1 H). 1.81 (br s, 
35 2H), 1.26 (s, 2H), 1.16 (s, 2 H): 

HRMS (FAB) calcd m/z for C25H23CINO: 387.1390 (M)+. Found: 287.1286. 
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Example 311 
2.5-dihvdro- 1 n.methnTv-S-n-rN-methvl.N. 
feari?QmethQXVmethvnaminocart>nnv1oxv^phenv1V2.2A-trimftth vl- 1 H-r 1 1h/»n7opvranori A. 

flauinolins 

Example 13 and N-methyl-N-(methylglycinate)carbamoyl chloride were processed 
as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/e 529 (M+H)+ 

*H NMR (300 MHz, DMSO-de) 5 8.00(d. 1H), 7.2 l(m. 1H), 7.03(d, 1H), 6.92(m, 3H), 
6.72(m, 3H), 6.55(d, 1H). 6.45(t, 1H), 5.40(s, 1H), 4.15(s, 1H), 4.05(s, 1H), 3.78(s, 
3H), 3.65(s, 3H), 3.00(s. 1H), 2.88(s, 2H), 1.84(s, 3H), 1.22(s, 3H), 1.13(s, 3H). 
Anal, calcd for C31H32N2O6: C, 70.43; H, 6.10; N, 5.29. Found: C, 70.98; H, 6.33; N, 
4.85 

Example 312 
2.5-dihvdro-IQ-me.thoxv-S-r^.fN -methvl-N-rN- 
methYlcarbonvnaminOCarhonvloxv'tnhenvn^^ 4-t rimethvl- 1H-n Ihenznpvrannn 4- 

flquinoline 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 5 14 (M+H)+ 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.18(q. 1H), 8.01(d, 1H), 7.27(t, 1H), 7.06(t, 2H), 
6.98(s, 1H), 6.91(t, 1H), 6.77(s, 1H), 6.70(d, 1H), 6.56(d, 1H), 6.46(d, 1H), 6.19(s, 
1H), 5.38(s, 1H). 3.78(s, 3H), 3.19(s. 3H), 2.70(d, 3H), 1.84(s, 3H), 1.22(s, 3H), 
1.14(s, 3H). 

Anal, calcd for C30H31N3O52H2O: C, 65.55; H, 6.41; N, 7.60. Found: C, 65.71; H, 
6.20; N, 7.05 

Example 3n 

2. . ^dihYdr0MQ-meth0XV-5-(3-i^-methvlaminnc a rhnnvlr,T v )phenvlV2.2.4-trimethvl- 1 H- 

rnhenznpvrnnnn 4-f1 ni1 i n ^j nr 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 457 (M+H)+ 

»H NMR (300 MHz, DMSO-d 6 ) 5 8.01(d, 1H), 7.50(q, 1H), 7.2 l(t, 1H), 7.02(d, 1H), 
6.92(dd, 2H), 6.80(s, 1H), 6.77(s, 1H), 6.70(dd, 1H), 6.56(d. 1H), 6.46(d, 1H), 6.18(s, 
1H), 5.40(s, 1H), 3.80(s, 3H), 2.60(d. 3H), 1.86(s, 3H). 1.23(s, 3H), 1.15(s, 3H) 
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Anal, calcd for C28H28N2O4O.5OH2O: C, 72.33; H, 6.27; N, 6.01. Found: C, 72.20; H, 
6.38; N, 5.78 

Example 314 

5 2.5-dihvdro-10-methoxv-5-n-(2-hvdrox^^ 

rnhenzopvranor^.4-f1qmnolme 
A solution of 3-(2*-methoxymethoxy)ethylphenyl bromide (3.55 g, 14.5 mmol) in 
THF (150 ml) at -78 °C was treated with n-butyllithium (2.5 M in hexane, 5.80 ml) over 15 
minutes, warmed to -30 °C, cooled down to -78 °C, treated with compound IE in one 

10 portion, wanned to -50 °C, quenched with saturated ammonium chloride, and allowed to 
warm to ambient temperature and settle. The supernatant was decanted and concentrated, 
and the residue was partitioned between water and ethyl acetate. The organic layer was 
washed sequentially with water and brine, dried (Na2SC>4) and concentrated. Flash 
chromatography of the residue on silica gel with 20-35% ethyl acetate/hexane provided 0.82 

15 g (56%) of the tide 5-(3-MOMO-phenyl)hemiketaL 
MS (DCI/NH3) m/e 489 (M+H)+ 

A solution of of the hemiketal prepared above (0.70 g, 1.43 mmol) in methanol (10 
ml) was treated with saturated hydrogen chloride in methanol (20 ml) at ambient 
temperature, stirred for 18 hours, poured into 1:1 ethyl acetate/saturated ammonium 

20 chloride. The separated aqueous layer was extracted with ethyl acetate, and the combined 
acetate layers were sequentially washed with water and brine, dried (Na2S04) and 
concentrated to provide 0.52 g (82%) of the unmasked hemiketal. 
MS (DCI/NH3) m/e 444 (M+H)+ 

A solution of the unmasked hemiketal prepared above (0.45 g, 1.00 mmol) and 

25 triethylsilane (1.16 g, 10 mmol) in dichloromethane (20 mL) was treated with boron 
trifluoride etherate (1.42 g, 10 mmol) at ambient temperature, stirred for 18 hours, and 
poured into 1:1 ethyl acetate/saturated NaHC03. The separated aqueous layer was extracted 
with ethyl acetate, and the combined extracts were washed sequentially with water and 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 

30 with 25-45% ethyl acetate in hexane provided 0.342 of the tide compound. 
MS (DCI/NH3) m/e 428 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00(d, 1H), 7.00(m, 5H), 6.74(s, 1H), 6.70(d, 1H), 
6.55(d, 1H), 6.45(d, 1H), 6.16(s, 1H), 5.39(s, 1H), 4.54(t, 1H), 3.79(s, 3H), 3.44(q, 
4H), 2.59(t, 2H), 1.86(s, 3H), 1.22(s, 3H), 1.1 l(s, 3H); 
35 Anal, calcd for C28H29NO3: C, 78.66; H,6.83; N, 3.27. Found: C, 78.48; H, 6.85; N, 
3.29. 
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Ezamnls.315 

2.5-dihvdi^l0-methoxv-5-n.f%m g than^^ 

rilbenzonvrannr^./l-fl^ninnlinP. 
A solution of Example 314 (200 mg, 0.47 mmole) and triethylaraine (94 mg, 0.94 
mraol) in CH2CI2 (6 ml) at 0 °C was treated with methanesulfonyl chloride (64 mg, 0.56 
mmol), stirred for 30 minutes, and quenched with saturated NaHCOj. The separated 
aqueous layer was extracted with CH2CI2 , and the combined organic layers were washed 
with brine, dried (Na2S04> and concentrated. Flash chromatography of the residue on silica 
gel with 10-30% ethyl acetate/hexane provided 0.30 g (97%) of the title compound. 
MS (DCI/NH3) m/e 506 (M+H)+; 

*H NMR (300 MHz. DMSO-de.) 8 8.00(d, 1H), 7.18(s, 1H), 7.14(d, 1H), 7.09(d, 1H), 
6.96(d, 1H), 6.90(t, 1H), 6.75(s, 1H), 6.70(d, 1H), 6.55(d, 1H), 6.45(d. 1H), 6.21(s. 
1H), 5.39(s, 1H), 4.27(t, 2H), 3.79(s. 3H), 2.88(s, 3H). 2.87(t, 2H), 1.84(s. 3H), 
1.24(s, 3H), 1.14(s, 3H) 

Anal, calcd for C29H31NO5S: C, 68.88; H,6.17; N, 2.77. Found: C, 69.08; H, 6.14; N, 
2.63. 

Example 316 

2.5-dihYdro-10-methoxv-5-n-f2-methvthinethvl^phenvn-2.2.4- t rimethvl-1H- 
rnbenzopvranor3.4-flquinr>line 
_A solution of Example 315 (10 mg, 0.02 mmol) in DMF (1 ml) was treated with 
NaSMe (14 mg, 0.20 mmol) at ambient temperature, stirred for 2 hr, quenched with 
saturated NaHC03, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried (Na2SC>4) and concentrated. Flash chromatography of the residue on silica gel 
with 10-30% ethyl acetate/hexane provided 9 mg (99%) of the title compound. 
MS (DCI/NH3) m/e 458 (M+H)+ 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.00(d, 1H), 7.1 l(t, 1H), 7.07(s, 1H), 7.02(d, 1H), 
6.96(d. 1H), 6.90(t. 1H), 6.75(s, 1H), 6.70(d, 1H). 6.54(d, 1H), 6.44(d, 1H0, 6.16(s, 
1H), 5.39(s, 1H), 3.77(s, 3H), 2.70(t, 2H), 2.54(t, 2H), 1.9 l(s, 3H). 1.95(s, 3H), 
1.21(s. 3H), 1.15(s, 3H) 

Example 317 

2 . 5-d i hYdr0-10-methQXV-5-(3-r2-nNJ.N-dimethvlaminocarhonv1oxv'>er hvnphenvn-2.2.4- 
trimethvl- 1 H-mhenzopvranon.4-flquinoline 
Example 314 and N,N-dimethylcarbamoyl chloride were processed as in Example 
14 to provide the desired compound. 
MS (DCI/NH3) m/e 499 (M+H) + 
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1H NMR (300 MHz, DMSO-d6) 5 8.01(d, 1H), 7.00(m, 5H), 6.76(s, 1H), 6.70(d, 1H), 
6.55(s, 1H), 6.44(d, 1H), 6.15(s, 1H), 5.39(s, 1H), 4.01(t, 2H), 3.78(s, 3H), 2.79(t, 
2H), 2.77(s, 3H), 2.65(s, 3H), 1.84(s, s, 3H). 1.23(s, 3H), 1.15(s. 3H) 
Anal, calcd for C31H34N2O4: C, 74.67; H, 6.87; N, 5.61. Found: C, 74.45; H. 6.73; N, 
5 5.45. 

Example "318 
7S.HihyrifTv1(ymeth nxv-5-f3-r2-m.N-dime^ 

P 1henzopvranon.4-flquinoline 
10 Example 3 15 and dimethylamine were processed as in Example 3 16 to provide the 

desired compound. 
MS (DCI/NH3) m/e 455 (M+H)+ 

1H NMR (300 MHz, DMSO-d6> 8 8.00(d, 1H), 7.09(t, 1H). 7.01(d, 1H), 6.97(m, 2H), 
6.90(t, 1H), 6.73(s, 1H), 6.69(d, 1H), 6.55(d, 1H), 6.44(d, 1H), 6.16(s, 1H), 5.39(s, 
15 1H), 3.79(s, 3H), 2.54(t, 2H), 2.25(t, 2H), 2.08(s, 6H), 1.87(s, 3H), 1.22(s, 3H), 
1.17(s, 3H). 

Example 319 

2S^ihvdrn-10-methoxv-5- cvclnpropv1-2.2.4-trimethv1-lH-rnhenzonvranor3.4- 
20 flquinoline 

Example 319A 

A mixture of ExamplelF (4.43 g, 13.7 mmol), 4-chlorophenol (9.28 g, 72.1 mmol) 
and MgS04 (8.69 g, 72.1 mmol) in CH2CI2 (100 ml) at ambient temperature was stirred for 
25 12 hr, diluted with ethyl acetate (200 ml), washed with 1M aq NaOH twice and brine 
respectively, dried (Na2S(>4) and concentrated. The residue was triturated with hot ethyl 
acetate (25 ml) to provide the desired phenyl acetaL 
MS (DCI/NH3) m/e 306 (M-4-Cl-ph)+ 

30 Example 319P 

A solution of the Example 319A (13 1 mg, 0.30 mmol) in toluene (20 ml) at 0 °C 
was treated with cyclopropylmagnesium bromide made by refluxing cyclopropyl bromide 
(363 mg, 3.0 mmol) and Mg (73 mg, 3.0 mmol) in THF (1.5 ml) for 30 min. The final 
solution was allowed to warm to ambient temperature and stirred for 12 hr, quenched with 

35 sat NH4CI. The organic layer was washed with 1M aq NaOH twice and brine respectively. 
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dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue on silica gel with 5- 
15% ethyl acetate/hexane provided 1 8 mg (17%) of the tide compound. 
MS (DCI/NH3) m/e 348 (M+H)+ 

»H NMR (300 MHz, DMSO-dg) 5 8.01(d, 1H), 7.04(t, 1H), 6.67(d, 1H), 6.60(d, 1H), 
6.57(d, 1H), 6.16(s, 1H). 5.44(s, 1H). 5.42(d, 1H). 3.85(s. 3H). 2.12(s, 3H), 1.26(s, 
3H), 1.05(s, 3H), 0.28(m, 4H), 0.08(m, 1H). 



Example 320 

2.5-dihvdnhlfrmgthnxv-5-P^^ 

A solution of 2B (34 mg, 0.1 mmol) and tributylvinyltin (96 mg) in CH2CI2 (2 ml) 
was treated with boron trifluoride etherate (43 mg. 0.3 mmol) at -78 °C, and allowed to 
warm to ambient temperature with stirring for 2 nr. The reaction was then quenched with 
sat NaHCCb, and the organic layer was washed with sat NaHC0 3 and brine respectively, 
dried (Na 2 S0 4 ) and concentrated. Hash chromatography of the residue on silica gel with 5- 
15% ethyl acetate/hexane provided 27 mg (81%) of the title compound. 
MS (DCI/NH3) m/e 334 (M+H)+ 

1H NMR (300 MHz, DMSO-de) 8 7.93(d, 1H), 7.02(t. 1H), 6.63(dd, 2H), 6.54(d, 1H), 
6.19(d. 1H), 6.10(s, 1H), 5.93(m, 1H), 5.42(s, 1H), 5.16(dt. 1H), 4.91(dt, 1H), 3.83(s. 
3H), 2.11(s, 3H), 1.2 l(s, 3H), 1.13(s, 3H). 

Example 321 

trans 2.5-dihvdro-1()-methoxv-5-f?-nh e nv^th ( ».nvi v2.2.4-trimPthvi-iR. 

rilhen7:onvninnf3.4-nqnin 0 li nft 
A mixture of Example 320 (13 mg, 0.039 mmol), iodobenzene (12 mg, 0.058 
mmol), palladium (II) acetate (18 mg. 0.008 mmol), tri(o-tolyl)phosphine (3.6 mg, 0.012 
mmol), triethylamine (12 mg. 0.12 mmol) in CH3CN (1 ml) was heated to 80 °C for 4 hr in 
a sealed tube. After solvent removal, flash chromatography of the residue on silica gel with 
5-15% ethyl acetate/hexane provided 7 mg (44%) of the title compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

1H NMR (300 MHz. DMSO-d 6 ) 5 7.99(d. 1H), 7.22(m. 4H), 7.19(m, 1H), 7.00(t. 1H), 
6.67(d, 1H), 6.63(d. 1H), 6.57(d. 1H). 6.38(q, 1H). 6.34(d. 1H), 6.27(d. 1H), 6.14(s. 
1H), 5.43(s, 1H), 3.82(s, 1H), 2.12(s, 3H), 1.22(s. 3H). 1.13(s. 3H). 
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Example 322 
a.^ihvHrrvlO-methnxv-S-rS.phgnv^^ 

flquinoline 

5 Example 2B and tributylphenylacetylenyltin were processed as in Example 320 to 

provide the desired compound. 
MS (DCI/NH3) tn/e 408 (M+H)+ 

»H NMR (300 MHz, DMSO-de) 5 7.92(d, 1H), 7.29(m, 3H). 7.16(m, 2H). 7.10(d, 1H), 
6.78(d, 1H), 6.65(dd, 1H), 6.59(s, 1H), 6.23(s, 1H), 5.45(s, 1H), 3.87(s, 3H), 2.33(s. 
10 3H), 1.28(s, 3H), 1.12(s, 3H) 

Example 323 

gis 2. S-dihvdm- 1 0-methoxv-5-r2-phen vlethenvl V2.2.4-trimeth vl-1 H-f 1 lbenzonvranor3.4- 

flquinoline 

15 A mixture of Example 322 (20 mg, 0.049 mmol), palladium/BaS04 (20 mg) in 

pyridine (2 ml) was stirred at ambient temperature for 12 hr, quenched with water, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried(Na2S04X and 
concentrated. Flash chromatography of the residue on silica gel with 5-15% ethyl 
acetate/hexane provided 13 mg (75%) of the tide compound. 

20 MS(DCI/NH 3 )m/e410(M+H)+ 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.97(d, 1H), 7.62(d, 2H), 7.48(t, 2H), 7.39(t, 1H), 
7.03(t. 1H), 6.72(d, 1H), 6.63(d, 1H), 6.61(d, 1H), 6.52(d, 1H), 6.12(d, 1H), 6.10(s, 
1H), 5.70(dd, 1H), 5.27(s, 1H), 3.87(s, 3H), 1.55(s, 3H), 1.17(s, 3H), 1.079s, 3H) 

25 Example 324 

2S-Hihvdm-10-methoxv-5-f2-methv1propen vn-2.2.4-trimethvl-lH-fnhen7onvranor3.4- 

flquinoling 

Example 2B and tributyl-(2-methylpropenyl)tin were processed as in Example 320 
to provide the desired compound. 
30 MS (DCI/NH3) m/e 362 (M+H)+ 

*H NMR (300 MHz, DMSO-dg) 8 7.92(d, 1H), 6.99(t, 1H), 6.65(d, 1H), 6.58(d, 1H), 
6.44(d, 1H), 6.24(d, 1H), 6.21(s, 1H), 5.40(s. 1H), 5.18(d. 1H), 3.85(s, 3H), 2.07(s, 
3H), 1.84(s, 3H), 1.58(s, 3H), 1.23(s, 3H), 1.10(s, 3H) 

Anal, calcd for C24H27NO2: C, 79.74; H, 7.52; N, 3.87. Found: C, 79.34; H, 7.25; N, 
35 3.68 
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Example 325 
H^ns2.5-dihvdro-10-methoxv-5-n-cvcln^^ 

flquinoline 

Example 2B and tributyl-(l-cyclohexenyI)tin were processed as in Example 320 to 
provide the desired compound. 
MS (DCI/NH3) m/e 388 (M+H)+ 

*H NMR (300 MHz, DMSO-de) 8 7.91(d, 1H), 7.00(t, 1H), 6.64(d, 1H), 6.60(d, 1H), 
6.49(d, 1H), 6.02(s, 1H), 5.85(s, 1H), 5.39(s, 1H), 5.14(s, 1H), 3.81(s, 3H), 2.18(m. 
1H), 2.03(s, 3H), 1.98(m, 1H), 1.81(m, 1H), 1.64(m, 1H), 1.42(m, 3H), 1.24(m, 1H), 
1.22(s, 3H), 1.13(s, 3H) 

Anal, calcd for C 2 6H 2 9N02 l.25H 2 0: C, 76.15; H, 7.74; N, 3.41. Found: C, 76.12; H, 
7.34; N, 3.21 

Example 326 

2.5-dihYdro-10-(2-furanvlV5-f3-nronenvn-2.2.4-trimft thvl-lH-rnhe.nzopvranor3.4- 

flquinolins 

A magnetically stirred mixture of triflate 3C [from the original patent application] 
(196 mg, 0.421 mmol) and 2-(tributylstannyl)furan (0.250 mL, 0.79 mmol) and [1,1- 
bis(diphenylphosphino)ferrocene]dicloropalladium(II) methylene chloride complex (25 mg, 
0.031 mmol) and tetrabutylammonium iodide (25 mg, 0.068 mmol) in dry NMP (6.5 mL) 
was heated at 70°C for 5h under argon. The reaction was allowed to cool to room 
temperature, was diluted with satd aq NaCl and extracted with ethyl acetate (5 x 20 mL). 
The combined organic layer was dried (MgSCU), filtered, and concentrated. The crude 
material was chromatographed on silica gel (16g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting material. The material was applied to three 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The 
product band was scraped off and extracted with ethyl acetate to furnish 23 mg (0.044 
mmol, 14%) of desired furan as a viscous syrup: *H NMR 8 7.67 (d, 1H, J=1.0Hz), 7.18 
(t, 1H, J=7.8Hz), 7.08 (m, 1H), 6.91 (dd, 1H, J=8.1Hz, J=1.4Hz), 6.64 (m, 2H), 6.35 
(d, 1H, J=8.5Hz), 6.25 (d, 1H. J=8.5Hz), 6.14 (m, 1H), 5.82 (m, 2H), 5.43 (s, 1H), 
5.05 (dd, 1H, J=10.5Hz, J=1.5Hz), 4.99 (dd, 1H, J=17.3Hz, J=1.5Hz), 2.40 (m, 2H), 
2.19 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H); mass spectrum (DCI) m/z 384 (M + 1). 
Anal. Calcd for C26H25NO2: C, 81.43; H, 6.57; N, 3.65. Found: C, 81.24; H, 6.62; N, 
3.66. 
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Example 327 

2.5-dihvdro-lQ^van^ 

A magnetically stirred mixture of triflate 3C (195 mg, 0.419 mmol), 36 mg (0.031 
5 mmol) of tetrakis(triphenylphosphine)palladium(0) and zinc cyanide (36 mg, 0.31 mmol) in 
dry dioxane (4.0 mL) and water (1.0 mL) was heated at 80°C for 48h under argon. The 
reaction was allowed to cool to room temperature, was diluted with ethyl acetate (25 mL) 
and washed with satd aq NaCL The aqueous layer was extracted with ethyl acetate (2 x 20 
mL). The combined organic layer was dried (MgSC>4), filtered, and concentrated. The crude 

10 material was chromatographed on silica gel (20 g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting triflate. The partially pure nitrile was applied to two 10 x 
20 cm, 0.25 mm thick silica gel plates which were eluted five times with EtOAc-hexane 
(5:95). The product band was scraped off and extracted with ethyl acetate to furnish 17.3 
mg (0.0505 mmol, 12%) of desired nitrile: l H NMR 8 7.87 (d, 1H, J=8.5Hz), 7.46 (dd, 

15 1H, J=7.5Hz, J=1.5Hz), 7.27 (t, 1H, J=7.8Hz), 7.19 (dd, 1H, J=8.1Hz, J=1.4Hz), 6.71 
(d, 1H, J=8.5Hz), 6.57 (m, 1H), 5.90 (dd, 1H, J=10Hz, J=3.6Hz), 5.82 (m, 1H), 5.49 
(m, 1H), 5.04 (dm, 1H, J=10.5Hz), 4.98 (dm, 1H, J=17.3Hz), 2.38 (m,lH), 2.30 (m, 
1H), 2.19 (s, 3H), 1.20 (s, 3H), 1.19 (s, 3H); mass spectrum (APCI) m/z 343 (M + 1); 
Calcd forC 2 3H22N 2 0: 342.1732. Found: 342.1730. 

20 

Example 328 

2.5-dihvdro-10-caifroxv-5-(3-propenvl V2.2^^ 

flqujiiQline 

A magnetically stirred mixture of the Example 4 (31 mg, 0.082 mmol) and sodium 
25 cyanide (51 mg, 0.78 mmol) in dry dimethylsulfoxide (2.5 mL) was heated at 110°C for 5h 
under argon. The reaction was allowed to cool to room temperature, was diluted with satd 
aq NaCl and extracted with ethyl acetate (5 x 20 mL). The combined organic layer was dried 
(MgS04), filtered, and concentrated. The crude material was applied to two 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted twice with EtOAc-hexane (10:90), then 
30 EtOAc-hexane (50:50) three times. The product band was scraped off and extracted with 
ethyl acetate to furnish 16 mg (0.044 mmol, 54%) of desired carboxylic acid as a viscous 
syrup: l H NMR 8 7.16 (m, 2H), 7.02 (d, 1H, J=8.5Hz), 6.98 (dd, 1H, J=5.5Hz, 
J=3.7Hz), 6.58 (d, 1H, J=8.5Hz), 6.29 (m, 1H), 5.82 (m, 2H), 5.45 (s, 1H), 5.05 (dd, 
1H, J=10.5Hz, J=1.5Hz), 4.98 (dd, 1H, J=17.3Hz, J=1.5Hz), 2.30 (m, 2H), 2.18 (s, 
35 3H), 1.20 (s, 3H), 1.16 (s, 3H); mass spectrum (APCI) m/z 362 (M + 1). 

Anal. Calcd for C23H23NO3: C, 76.43; H, 6.41; N, 3.88. Found: C, 76.24; H, 6.46; N, 
3.66. 
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Example 129 

2.^dihYdnv1fVf2-hvdmxvmerhv1V5.n.pmpftnvlV2.2.4-trtm f .thv1.1H. 
T 1 1benzonvranon.4-flquinn1ine 
To a magnetically stirred solution of example 4 (32 mg, 0.085 mraol) in dry 
methylene chloride (3 mL), cooled to -78°, was added dropwise 1.0M diisobutylaluminum 
hydride in cyclohexane (0.400 mL, 0.40 mmol) under dry argon. The temperature of the 
reaction was allowed to rise to 0°C. After 3.5h, the reaction was quenched by addition to 
aqueous Rochelle's salt and the layers were separated. The aqueous layer was extracted with 
ethyl acetate (3 x 40 mL). The combined organic layer was dried (MgSCXj), filtered, and 
concentrated. The crude material was applied to two 10 x 20 cm, 0.25 mm thick silica gel 
plates which were eluted with hexane, then EtOAc-hexane (10:90) three times. The product 
band was scraped off and extracted with ethyl acetate to furnish 27 mg (0.078 mmol, 91%) 
of desired alcohol as a viscous syrup: l H NMR 8 7.47 (d. 1H, J=8.5Hz), 7.14 (m, 2H), 
6.80 (dd, 1H, J=7.3Hz, J=1.8Hz), 6.64 (d, 1H, J=8.5Hz), 6.17 (m, 1H), 5.81 (ddm, 1H, 
J=10.5Hz, J=17.1Hz), 5.73 (dd, 1H, J=3.4Hz, J=10.5Hz), 5.46 (m, 1H), 5.32 (dd, 1H, 
J=6.3Hz, J=4.2Hz), 5.02 (dm, 1H, J=10.5Hz), 4.94 (dm, 1H, J=17.1Hz), 4.62 (m, 2H), 
2.30 (m. 2H), 2.17 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); mass spectrum (ESI) m/z: 348 (M 
+ l);Calcd for C23H25NO2: 347.1885. Found: 347.1897. 

Example 310 
2 . 5^ i hvdro-lQ-formvl-5-(3-pronenvn^^ 

A magnetically stirred mixture of the Example 329 (185 mg, 0.532 mmol) and 
tetrapropylammonium perruthenate (205 mg, 0.583 mmol) in dry methylene chloride (10 
mL) was stirred for 1.5h under argon. The reaction was filtered through celite, the filter pad 
was washed with ethyl acetate and the filtrate was concentrated. The crude material was 
chromatographed on silica gel (20 g) using EtOAc-hexane (10:90) to furnish 144 mg (0.417 
mmol, 78%) of desired aldehyde: *H NMR 5 10.1 1 (s, 1H), 7.45 (dd, 1H, J=7.8Hz, 
J=1.2Hz), 7.29 (t, 1H, J=7.8Hz), 7.16 (dd, 1H, J=7.8Hz, J=1.4Hz), 6.84 (d, 1H, 
J=8.5Hz), 6.70 (d, 1H, J=8.5Hz), 6.53 (m. 1H), 5.91 (dm, 1H, J=10.0Hz), 5.84 (m, 
1H), 5.51 (s, 1H), 5.05 (dm, 1H. J=10.5Hz). 4.97 (dm, 1H, J=17.3Hz), 2.40 (m, 2H), 
2.21 (s, 3H), 1.22 (s, 3H), 1.18 (s. 3H); mass spectrum (APCI) m/z 346 (M + 1); Calcd 
for C23H23NO2: 345.1729. Found: 345.1732. 
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Example 331 

2S-dihvdro-10-aminome^ 

flauinolinfi 

5 To a magnetically stirred solution of Example 330 (40 rag, 0. 1 1 6 mmol) and 

ammonium acetate (77 mg, 1.0 mmol) in dry methanol (10 mL) was added sodium 
cyanoborohydride (14 mg, 0.23 mmol) under nitrogen. After 5h, the reaction was quenched 
by addition to 10% sodium carbonate and extracted with ethyl acetate (3 x 40 mL). The 
combined organic iayer was dried (MgS04), filtered, and concentrated The crude material 

10 was applied to two 10 x 20 cm, 0.25 mm thick silica gel plates which were eluted with 
hexane, then EtOAc-hexane (20:80) four times. The product band was scraped off and 
extracted with ethyl acetate to furnish 8.0 rag (0.023 mmol, 20%) of desired amine as a 
viscous syrup: *H NMR 8 7.55 (d, 1H, J=8.5Hz), 7.14 (m, 2H), 6.80 (dd, 1H, J=7.3Hz, 
J=1.8Hz), 6.64 (d, 1H, J=8.5Hz), 6.17 (m, 1H), 5.81 (ddm, 1H, J=10.5Hz, J=17.1Hz), 

15 5.73 (dd, 1H, J=3.4Hz, J=10.5Hz), 5.46 (m, 1H), 5.02 (dm, 1H, J=10.5Hz), 4.94 (dm, 
1H, J=17.1Hz), 4.62 (m, 2H), 3.88 (m, 2H), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 
1.16 (s, 3H); mass spectrum (ESI) m/z: 347 (M + 1); Calcd for C23H26N2O: 346.2045. 
Found: 346.2047. 



20 Example 332 

2.5-djhvdro-10-methoxvmethvl-5-tt^^ 

flquinoline 

To a magnetically stirred solution of Example 329 (26 mg, 0.075 mmol) in dry TUF 
(2.0 mL), cooled in an ice bath, was added 0.14 mL of 1M potassium hexamethyldisilazide 

25 in hexane under argon. Methyl iodide (13.8 mg, 0.097 mmol) was added and the reaction 
was allowed to slowly come to room temperature. The reaction was quenched with satd aq 
NH4CI and extracted with ethyl acetate (3 x 10 mL). The extracts were dried (MgS04), 
filtered, and concentrated. The crude material was applied to three 10 x 20 cm, 0.25 mm 
thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The product 

30 band was extracted using EtOAc to furnish 25 mg (0.069 mmol, 92%) of desired methyl 
ether: l H NMR 8 7.34 (d, 1H, J=8.5Hz), 7.11 (m, 2H), 6.85 (dd, 1H, J=7.1Hz, 
J=2.4Hz), 6.64 (d, 1H, J=8.5Hz), 6.20 (m, 1H), 5.81 (dm, 1H, J=10.2Hz), 5.75 (ra, 
1H), 5.46 (s, 1H), 5.02 (dm, 1H, J=10.2Hz), 4.93 (dm, 1H, J=17.3Hz), 4.61 (d, 1H, 
J=lL2Hz), 4.43 (d, 1H, J=11.2Hz), 3.37 (s, 3H), 2.33 (m, 1H), 2.27 (m, 1H), 2.17 (s, 

35 3H), 1.19 (s, 3H), 1.17 (s, 3H); mass spectrum (ESI) m/z 362 (M + 1); Calcd for 
C24H27NO2: 361.2042. Found: 361.2047. 
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Example 333 

2 . 5-dihvdro-l O-ethcny l -S-phenvi-? ? 4-trimethvi-i H-rnhen^pyrann H ^flgninnW. 

5 Examnle 3TtA 

2.5-d i hvdrt>- 1 0-ethenYl-^-nhrnvl-2.2.4-trimethvi- 1 H-r i ihen^p v mnore A-figninnw 
Example 7 and trifluoromethanesulfonic anhydride were processed as in Example 
3C to provide the desired triflate. 
MS (ESI) m/z 502 (M+H) + 

10 

Example 331 
2.5-dihvdm-10-ftthenvl-5-nhenv1-? ? 4-t™^^ 

Example 333A and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 
15 MS (DCI/NH3) m/z 380 (M+H)+; 

*H NMR (300 MHz, CDCI3) 8 7.30-7.11 (m, 6 H), 7.02-6.89 (m, 3 H), 6.78 (s, 1 H), 
6.76-6.68 (m, 2 H), 6.32 (br s, 1 H). 5.72 (br d, 7=11.4 Hz, 1 H), 5.40 (br s, 1 H), 5.30 
(br d, 7=15.9 Hz, 1 H), 1.81 (s, 3 H), 1.26 (s, 3 H), 1.15 (s, 3 H); 

13C NMR (125 MHz, DMSO) 5 151.3, 145.7, 138.8, 137.3, 133.3, 133.0. 131.2, 128.5 
(2), 128.3, 128.2, 128.0 (2), 127.8, 127.4, 126.6, 123.9, 120.8. 118.1, 116.2, 114.5, 
113.6, 75.3, 50.0. 30.0. 28.7. 23.2; 

HRMS (FAB) calcd m/z for C27H25NO: 379.1936 (M)+. Found: 379.1924. 

Example 334 

2.S-dihydrp-1P-efhynvl-5-phenvl-??4^^^ 

Example 333A and (trimethylsilyl)acetylene were processed as in Example 6A and 
Example 6 to provide the desired compound. 
MS (DCI/NH3) m/z 378 (M+H)+; 

1H NMR (300 MHz, DMSO) 5 8.32 (d. 7=8.8 Hz, 1 H), 7.27-7.16 (m, 5 H), 7.01 (dd, 
7=8.7, 1.8 Hz, 1 H), 6.83 (t, 7=8.6 Hz, 1 H), 6.84-6.79 (m, 1 H), 6.81 (br s, 1 H), 6.74 
(d, 7=8.6 Hz, 1 H), 6.42 (br s, 1 H), 5.41 (br s, 1 H), 4.38 (s, 1 H), 2.03 (s, 3 H), 1.24 
(s, 3H). 1.18 (s, 3H); 

13 C NMR (125 MHz, DMSO) 5 150.9, 146.4, 138.8. 133.1, 130.7, 128.6, 128.2 (2), 
128.0 (2), 127.9, 127.4, 126.6. 126.5, 126.4, 126.3, 118.3. 117.6. 117.5, 115.7, 113.4, 
84.3, 75.1, 50.0, 30.0, 28.8, 23.2; 

HRMS (FAB) calcd m/z for C27H23NO: 377.1780 (M)+. Found: 377.1779. 
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Example 335 

methvl 2.5-dihvdro-5-phenvl-2:2.4-trimethvl-lH-m^^ 

carboxylatc 

5 Example 333 A was processed as in Example 4 to provide the desired compound, 

mp 150-2 °C; 

MS (DCI/NH3) m/z 412 (M+H)+; 

lH NMR (300 MHz, DMSO) 8 7.36-7.30 (m, 2 H), 7.28-7.17 (m, 3 H), 7.12-7.01 (m, 2 
H), 6.93-6.88 (m, 2 H), 6.84 (d, 7=8.7 Hz, 1 H), 6.70 (d, 7=8.9 Hz, 1 H), 6.40 (br s, 1 
10 H), 5.40 (br s, 1 H), 3.79 (s, 3 H), 1.81 (s, 3 H), 1.26 (s, 3 H), 1.17 (s, 3 H); 

13C NMR (125 MHz, DMSO) 8 169.9, 151.2, 146.1, 138.3, 132.5, 130.3, 128.8 (2), 
128.1, 128.0 (2), 127.7, 127.4, 127.0, 126.6, 124.9, 122.9, 119.6, 117.7, 117.5, 114.2, 
75.7, 52.2, 50.0, 30.0, 28.6, 23.2; 

Anal, calcd for C27H25NO3: C, 78.81; H, 6.12; N, 3.40. Found: C, 78.84; H, 6.25; N, 
15 3.24. 

Example 336 

2.5-dihvdro-10-rhvdroxvmethvlV 5-phenvl-2.2.4-trimethvl-lH-rnbenzonvranor3.4- 

flqyinoHne 

20 To a solution of Example 335 (136 mg, 0.330 mmol) in anhydrous CH2CI2 (12 mL) 

at -50 °C was added Dibal-H (1.65 mL of a 1.0 M solution in heptane, 1.65 mmol). The 
resulting orange solution was warmed gradually to 0 °C over a 30 min period, then was 
stirred at 0 °C for 2 h. EtOAc (5 mL) was then added to the solution at 0 °C to quench the 
excess Dibal-H reagent (indicated by a color change of the solution from orange to light 

25 yellow) and the reaction mixture was then treated with saturated aqueous NH4CI (5 mL). 
The reaction mixture was partitioned between EtOAc (40 mL) and saturated aqueous 
Rochelle's salt (sodium potassium tartrate; 35 mL) and the resulting mixture was stirred 
vigorously until a clear separation of layers was observed (ca. 1 h). The layers were 
partitioned and the aqueous layer was extractedwith EtOAc (15 mL). The organics were 

30 combined and were washed with brine (10 mL) and then were dried (Na2S04). Filtration 
and concentration gave the desired compound (1 16 mg, 0.302 mmol, 92%) as a colorless 
foamy solid. 

MS (DCI/NH3) m/z 384 (M+H)+; 

*H NMR (300 MHz, DMSO) 8 7.58 (d, 7=8.9 Hz, 1 H), 7.23-7.11 (m, 5 H). 6.98 (dd, 
35 7=8.7, 1.7 Hz, 1 H), 6.84 (t, 7=8.7 Hz, 1 H), 6.76 (br s, 1 H), 6.75 (d, 7=8.6 Hz, 1 H), 
6.69 (dd, 7=8.7, 1.8 Hz, 1 H), 6.26 (br s, 1 H), 5.40 (br s, 1 H), 5.37 (dd, 7=6.0, 4.0 
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Hz, 1 H), 4.65 (dd, 7=11.5, 6.0 Hz, 1 H), 4.54 (dd, 7=11.6, 4.4 Hz, 1 H), 1 80 (s, 3 H) 
1.24 (s, 3 H), 1.17 (s, 3 H); 

13C NMR (125 MHz, DMSO) 8 151.0. 145.6, 139.0. 137.0. 133.1. 131.4, 128.4 (2). 
128.1, 128.0 (2), 127.7. 127.6. 126.2. 124.8. 123.7. 118.6. 118.0, 116.0, 113 9, 75 1 
5 61.9, 49.9, 29.9, 28.7, 23.3; 

Anal, calcd for C26H25NO2: C. 81.43; H, 6.57; N, 3.65. Found: C, 81.53; H, 6.86; N 
3.41. 



Example 337 

10 2.5-d i hvdrtH O-forrovM-pnr nv1-2.2.4-trimethvi-i H-mh^np y ranon d-n^^ 

To a solution of Example 336 (50 mg, 0.130 mmol) in CH2CI2 (6 mL) at 23 °C was 
added a solution of tetrapropylaramonium perruthenate (60 mg, 0.16 mmol) in CH2CI2 (14 
mL). After 15 min, the reaction mixture was filtered through a small plug of silica gel, 
rinsing with CH2CI2 followed by 1:1 EtOAc-hexanes. The filtrate was concentrated to give 

15 a gold syrup which was purified by preparative thin layer chromatography (elution with 3% 
EtOAc/toluene) to afford the desired product (19 mg, 0.050 mmol. 38%) as a pale yellow 
foam. 

MS (DCI/NH3) m/z 382 (M+H)+; 

1H NMR (300 MHz. DMSO) 5 10.13 (s, 1 H), 7.31 (dd, 7=8.8. 1.9 Hz. 1 H), 7.28-7.16 
20 (m, 5 H), 7.12 (d, 7=8.7 Hz, 1 H), 7.05 (dd. 7=8.7. 2.0 Hz. 1 H). 6.95 (d. 7=8-8 Hz, 1 
H). 6.92 (br s, 1 H). 6.81 (d, 7=8.8 Hz, 1 H). 6.59 (br s. 1 H). 5.43 (br s, 1 H), 1.85 (s, 
3 H), 1.27 (s, 3 H), 1.18 (s. 3 H); 

"C NMR (125 MHz, DMSO) 5 191.4. 151.9. 146.8, 138.3, 133.2. 131.5, 131.4, 130.8, 
128.6 (2). 128.1 (2). 128.0, 127.2. 126.6. 121.5, 121.4, 118.1. 115.5. 114.2 (2). 75.8. 
25 50.2, 30.1, 29.0. 23.1; 

HRMS (FAB) calcd m/z for C26H24NO: 382.1807 (M+H)+ Found: 382.1816. 

Example 338 

2^dihvdro-1(y(mrthoxvmethv^ 

flquinoline 

To a solution of Example 336 (22 mg, 0.057 mmol) in THF (2.0 mL) at 0 °C was 
added KHMDS (1 10 mL of a 0.5 M solution in toluene. 0.057 mmol). After 15 min, a 
solution of iodomethane was added as a solution in DMF (100 mL of a solution of 81 mg 
iodomethane in 1 .0 mL DMF, 0.057 mmol) was added and the solution was stirred 
additionally at 0 °C for 30 min, the cooling bath was removed, and the reaction was stirred 
additionally at 23 °C for 1.5 h. The reaction was then quenched with water (3 mL) and was 
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extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (5 
mL), then were dried (MgSO.4), and were concentrated in vacuo to provide a brown oil. 
Purification of this residue by preparative thin layer chromatography (elution with 10% 
EtOAc/hexanes) afforded the desired product (15 mg, 0.038 mmol, 66%) as a colorless 
5 foam. 

MS (DCI/NH3) m/z 98 (M+H)+; 

1H NMR (300 MHz, DMSO) 8 7.40 (d, 7=8.9 Hz, 1 H), 7.19-7.10 (m, 5 H), 6.97-6.92 
(m, 1 H), 6.94 (s, 1 H), 6.77-6.70 (m, 3 H), 6.29 (br s, 1 H), 5.39 (br s, 1 H), 4.58 (d, 
7=11.1 Hz, 1 H), 4.39 (d, 7=11.1 Hz, 1 H), 3.28 (s, 3 H), 1.81 (s. 3 H), 1.26 (s, 3 H), 
10 1.17 (s, 3 H); 

13c NMR (125 MHz, DMSO) 5 151.0, 145.7, 138.8, 132.9, 132.6, 131.5, 128.4 (2), 
127.8 (2), 127.8, 127.7, 127.5, 126.1, 125.7, 124.4, 118.3, 117.9, 116.6, 113.9, 75.2, 
72.5, 57.2, 49.9, 29.9, 28.7, 23.3; 

HRMS (FAB) calcd m/z for C27H27NO2: 397.2042 (M) + . Found: 397.2039. 

15 

Example 339 

2^-dihvdro-10^thenvl-5-oxo-2.2.4-trimethvl-lH-rilhenzonvranor3.4-flQuinoline 
Example 3C and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 
20 mp 218-224 °C; 

MS (DCI/NH3) m/z 318 (M+H)+, 335 (M+NH4)+; 

*H NMR (300 MHz, DMSO) 8 7.88 (d, 7=8.8 Hz, 1 H), 7.38 (dd, 7=8.8, 6.6 Hz, 1 H), 
7.29 (s, 1 H), 7.28 (d, 7=8.6 Hz, 1 H), 7.19 (dd, 7=17.3, 11.1 Hz. 1 H), 7.13 (d, 7=8.7 
Hz, 1 H), 7.03 (br s, 1 H), 5.75 (dd, 7=17.3, 1.2 Hz, 1 H), 5.52-5.47 (m, 2 H), 1.97 (s, 
25 3 H), 1.24 (s, 6 H); 

"C NMR (125 MHz, CDCI3) S 160.1. 150.0, 145.4, 138.5, 136.3, 132.2, 131.0, 127.1, 
126.7, 126.6, 125.5, 124.1, 119.9. 118.5, 117.2, 115.9, 115.7, 50.0, 27.9 (2), 21.0; 
Anal, calcd for C21H19NO2: C, 79.47; H, 6.03; N, 4.41. Found: C, 79.28; H, 5.97; N, 
4.20. 

30 

Example 340 

S^^^vclohexenvlV2.5-dihvdrn-1(%ftthenvl-2.2.4-trimt»thvl-1H-rnhen7.onvranor3.4- 

flquinoiine 

To a magnetically stirred solution of Example 339 (100 mg, 0.300 mmol) and 3- 
35 (trimethylsilyl)cyclohexene ( 1 39 mg, 0.900 mmol) in CH2CI2 (6 mL) at -78 °C was added 
freshly distilled BF3»OEt2 (80 mL, 0.600 mmol). The resulting greenish brown solution 
was stirred at -78 °C for 15 min then slowly warmed to 23 °C with continued stirring over a 
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period of 1 h. The reaction mixture was poured into 10% NaHCC>3 solution (10 mL) and 
extracted with EtOAc (2 x 20 mL). The combined organic portions were washed with brine 
(8 mL) and were dried (Na2SC>4). Filtration and concentration gave a brown residue which 
was purified via flash chromatography (elution with 5% EtOAc/hexanes) to give the desired 
product as a tan foam (356 mg, 0.186 mmol, 62%). 
MS (DCI/NH3) m/z 384 (M+H)+; 

!H NMR (300 MHz, DMSO) (data for major syn diastereomer) 5 7.30 (d, 7=8.0 Hz, 1 H). 
7.16-6.97 (m, 3 H), 6.95-6.88 (m, 1 H), 6.67 (d, 7=8.0 Hz, 1 H), 6.42 (br s, 1 H), 5.82- 
5.60 (m, 3 H), 5.52-5.44 (m, 2 H), 5.33 (d, 7=7.6 Hz, 1 H), 2.40-2.26 (m, 1 H), 2.17 (s, 
3 H), 2.05-1.82 (m, 2 H), 1.70-1.53 (m, 2 H), 1.32 (s, 3 H), 1.31-1.07 (m, 2 H), 1.05 
(s, 3 H); 

13C NMR (125 MHz, CDCI3) 5 138.8, 134.2, 129.3 (2), 128.1 (2), 127.9 (2), 126.7, 
121.3, 116.4, 114.1, 37.2, 37.0, 34.7, 31.6, 30.2, 27.2. 26.1, 25.2, 24.7, 22.6, 24.1, 
21.8 (2). 20.5, 14.1; 

Anal, calcd for C27H29NO: C, 83.57; H. 7.66; N, 3.60. Found: C. 83.55; H, 7.38; N, 
3.45. 

Example 'Ml 

2.5-dihvdro-l O-ethenvl-5-n -methvl-3-cvclnhexenvn-2.2.4- trimethvl- 1 H- 
rilbenzopvranor3.4-flquino]ine 
Example 339 and 3-(dimethylphenylsilyl)-3-methylcyclohexene were processed as 
in Example 339 to provide the desired compound, 
mp 198-201 °C; 

MS (DCI/NH3) m/z 398 (M+H)+; 

*H NMR (300 MHz, DMSO) (data for major syn diastereomer) 8 7.30 (d, 7=7.9 Hz, 1 H), 
7.16-7.00 (m, 3 H), 6.92 (dd, 7=7.1, 2.6 Hz, 1 H), 6.66 (d, 7=8.0 Hz, 1 H), 6.39 (br s, 1 
H), 5.73 (d, 7=12.4 Hz, 1 H), 5.52-5.41 (ra, 3 H), 5.32 (d, 7=10.2 Hz. 1 H), 2.33-2.22 
(m, 1 H). 2.14 (s, 3 H). 1.91-1.70 (m, 1 H). 1.87-1.65 (m, 1 H). 1.63-1.51 (m, 1 H). 
1.60 (s. 3 H), 1.34-1.15 (m, 2 H). 1.31 (s. 3 H). 1.13-0.98 (m. 1 H). 1.04 (s, 3 H); 
Anal, calcd for C28H31NO: C, 84.59; H. 7.85; N, 3.52. Found: C, 84.46; H, 7.81; N, 
3.37. 

Example 342 

2.5-dihvdro-S-n-propenvn-10-me thvlthio-2.2.4-trimethvl-lH.rnhftn7npvrannr3.4- 

f)quinoline 

To a magnetically stirred solution of Example 3B (120 mg, 0.390 mmol) in 
anhydrous DMF (1.0 mL) at 0 °C was added sodium hydride (17 mg of a 60% dispersion in 
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mineral oil, 0.430 mmol). The mixture was stirred under an atmosphere of nitrogen until 
evolution of hydrogen had ceased (1 h). Solid dimethylthiocarbamoyl choride (64 mg, 
0.520 mmol) was then introduced in a single portion and stirring was continued at 0 °C for 
30 min. The cooling bath was removed and the mixture heated at 80 °C for 45 min. The 
5 reaction mixture was then poured into 1% NaOH (10 mL) and extracted with EtOAc (2 x 25 
mL). The combined organics portions were washed with water (3x5 mL) and with brine 
(3 mL) then dried (MgSCX*), filtered and concentrated. The resulting brown residue was 
purified flash chromatography (elution with 25% EtOAc/hexanes) to provide the resulting 
thionocarbamate (43 mg, 0.109 mmol, 28%) as a yellow solid. 
10 MS (DCI/NH3) m/z 348 (M+H)+ 

The compound prepared above (113 mg, 0.280 mmol) was placed in an open vial 
and immersed in a Woods metal bath heated to 270-280 °C for 6 min. The reaction was 
cooled and the resulting dark brown residue was purified flash chromatography (gradient 
elution: 20%iE40% EtOAc/hexanes) to provide the thermally rearranged thiocarbamate 
15 product (67 mg, 0.1 65 mmol, 59%) as a yellow solid. 
MS (DC I/NH3) m/z 348 (M+H)+ 

To a solution of the rearranged product (500 mg, 1.26 mmol) in anhydrous toluene 
(70 mL) at -78 °C under N2 was added dropwise Dibal-H (2.02 mL of a 1.0 M solution in 
heptane, 2.02 mmol) maintaining the temperature at -78 °C. The resulting orange-red 
20 solution was stirred at -78 °C for 1.5h at which time a TLC of an aliquot (quenched with 
satd. ammonium chloride) indicated conversion to desired product. Some lower Rf 
material (diol resulting from over-reduction) was also observed. EtOAc (10 mL) was added 
to the solution at -78 °C to quench the excess DIBAL-H reagent (indicated by a color change 
of the solution from orange-red to light yellow), followed by addition of saturated aqueous 
25 NH4CI solution ( 15 mL). The reaction mixture was partitioned between EtOAc (150 mL) 
and aqueous Rochelle's salt (sodium potassium tartrate, 40 mL) and the resulting mixture 
was stirred vigorously until a clear separation of layers was observed. The layers were 
separated and the organic layer was washed with brine (20 mL), was dried (Na2S04)» and 
was filtered. Removal of solvent gave the lactol as a light yellow foam (512 mg) which was 
30 used without further purification. 

The lactol was dissolved in MeOH (30 mL) at 23 0 C and p-TsOH*H 2 0 (50 mg, 
25% w/w) was added portionwise as a solid. The mixture was stirred for 14 h at 23 0 C and 
then was quenched with saturated aqueous sodium bicarbonate (10 mL) and was extracted 
with EtOAc (2 x 50 mL). The organics portions were combined and were washed with 
35 brine (20 mL) and were dried (Na2SC>4). Filtration and concentration provided a yellow 
residue which was purified by flash chromatography (elution with 5% EtOAc/CH2Cl2) to 
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provide the product methylacetal (157 mg. 0.416 mmol, 33% over two steps) as a yellow 
foam. 

MS (DCI/NH3) m/z 379 (M-OCH 3 )+. 

The lactol prepared above and aUyltrimethylsUane were processed as in Example 2 to 
5 give a C-5 allyl compound. 

MS (DCI/NH3) m/z 421 (M+H)+. 

Example 343 

2 . 5-dihYrim-^-n-pronenvD-lO-methvirhi^ 2 ^idmafa yj m.r iw TO rP i 

10 flquinnlinq 

A suspension of the thiocarbamate (249 mg, 0.590 mmol) and KOH (90 mg 1 20 
mmol) in ethylene glycol (6 mL) containing water (1.5 mL) was heated at reflux 
(homogeneous solution) for 1.5 h. The solution was cooled and poured onto ice (10 g) 
The mixture was acidified ( P H 4) with 10% HC1 and was then extracted with C H2 C1 2 (2 x 
15 20 mL). The extracts were dried (Na 2 S0 4 ), were filtered, and were concentrated The 

resulting residue was purified by flash chromatography (elution with 5% EtOAc/CTfeCb) to 
provide nearly homogeneous thiophenol adduct (183 mg) as an off-yellow solid that was 
used immediately: H NMR (300 MHz, DMSO-40 5 7.72 (d. 7=8.0 Hz. 1 H), 7 08 (dd 
7=7.6, 1.1 Hz. 1 H). 6.96 (t, 7=7.5 Hz, 1 H). 6.67 (d. 7=8.1 Hz, 1 H), 6.63 (dd 7=7 5 
20 12 Hz, 1 H). 6.28 (br s, 1 H), 5.88-5.70 (m, 2 H), 5.47 (br s, 1 H), 5.41 (s, IH),^' 
(dd. 7=13.2, 1.3 Hz, 1 H), 4.98 (dd, 7=18.4, 1.3 Hz, 1 H), 2.48-2.21 (m, 2 H), 2.17 (s 
3 H), 1.20 (s. 3 H), 1.17 (s, 3 H); MS (DCI/NH3) m/e 350 (M+H)+ 

A solution of the crude thiophenol (183 mg) in DMF (10 mL) at 0 °C was treated 
wah cesium carbonate (50 mg, 0.153 mmol). After 10 min, a solution of iodomethane (25 
25 mg, 0. 176 mmol) in DMF (0.7 mL) was added, and the solution was stirred at 0 °C for 30 
mm then at 23 °C for 2 h. The mixture was diluted with 1:1 EtOAc-hexane (100 mL) and 
was washed with water (3 x 25 mL) then washed with brine (25 mL). The organic portion 
was dried (Na 2 S0 4 ), was filtered, and was concentrated. The resulting residue was 
purified by flash chromatography (elution with 5% EtOAc/hexanes) to provide the thioether 
30 (65 mg, 0.179 mmol, 34%) as an off-yellow solid: 'H NMR (300 MHz, DMSO-dfe) 5 7 82 
(d, 7=8.1 Hz. 1 H). 7.11 (t, 7=7.6 Hz. 1 H). 6.98 (br d, 7=7.7 Hz, 1 H), 6.72 (br d 
7=7.6 Hz. 1 H), 6.62 (d, 7=8.0 Hz. 1 H). 6.27 (br s. 1 H). 5.88-5.70 (m. 2 H). 5.47 (br 
s. 1 H). 5.03 (dd. 7=13.3, 1.1 Hz. 1 H). 4.99 (dd. 7=18.3, 1.1 Hz, 1 H). 2.47 (s. 3 H), 

35 (CI/NH3) m/e 364 (M+H)+. 
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Example 344 

r4./.^S-riihvdro-0-f4.acetamid nhnt a nnvloxvV10-methoxv-2.2.4-trimethvl-5-al1vl-lH- 

rnhfiny,opyranor3.4-flqHinolin6 

5 MS (APCD m/z 491 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 5 7.94 (t, 1H), 7.84 (d, 1H), 6.88 (d, 1H), 6.67 (d, 
1H), 6.64 (d, 1H). 6.21 (s, 1H), 5.87-5.78 (ra, 2H), 5.46 (s, 1H), 5.06-4.96 (m, 2H), 
2.60 (s, 2H), 2.16 (dt, 2H), 2.62 (t, 2H), 2.21-2.27 (m, 2H), 2.18 (s, 2H), 1.82 (s, 2H), 
1.79 (m, 2H), 1.18 (s. 2H), 1.17 (s, 2H). 

10 

Example 345 

1 n-f«iifluoromethnxvV2.5-dihvrim-5-phe nv1-2.2.4-trimftthvl-l H-M 1hftn7onvranor3.4- 

flquinoline 

Example 7 and bromodifluoromethane were processed as in Example 8A to provide 
15 the desired compound. 

MS (CI/NH3) m/z 420 (M+H) + ; 

! H NMR (300 MHz, DMSO-d 6 ) 8 7.80 (s, J=8.8 Hz, 1 H), 7.26-7.15 (m, 5 H), 7.16-7.13 
(m, 1 H), 6.97 (t, J=8.1 Hz, 1 H), 6.82 (br s, 1 H), 6.74 (d, J=8.9 Hz, 1 H), 6.72-6.67 
(m, 1 H), 6.38 (br s, 1 H), 5.39 (br s, 1 H), 1.82 (s, 3 H), 1.24 (s, 3 H), 1.15 (s, 3 H); 
20 HRMS (FAB) calcd m/z for C26H23F2NO2: 419.1697 (M)+. Found: 419. 17 14. 

Example 346 

10-fhromodifluornmethoxyV2.5-dihv dro-5-phenv1-2.2.4-trimethvl- 
1 H-mhftnznnvranof3.4-flouinoline 

25 MS (ESI) m/z 498 (M+H) +. 

'H NMR (300 MHz, DMSO-d 6 ) 5 7.68 (s, J=8.8 Hz, 1 H), 7.25-7.14 (m, 5 H), 7.03 (t, 
J=8.2 Hz, 1 H), 6.89-6.84 (m, 1 H), 6.85 (br s, 1 H), 6.83-6.79 (m, 1 H), 6.74 (d, J=8.6 
Hz, 1 H), 6.46 (br s, 1 H), 5.40 (br s, 1 H), 1.81 (s, 3 H), 1.25 (s, 3 H), 1.15 (s, 3 H); 
I3 C NMR (125 MHz, DMSO-d 6 ) 8 152.34, 146.44, 145.97, 138.38, 133.02, 130.51, 

30 128.61 (2), 128.07, 127.92 (2), 127.33, 126.86 (2), 119.16, 117.82, 116.68, 115.84, 
115.32, 114.28, 114.12, 75.60, 49.93, 29.90, 28.72, 23.26; 

HRMS (FAB) calcd m/z for C 2 6H22 79 BrF 2 N02: 497.0802 (M+H)+. Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22 8l BrF 2 N02: 499.0782 (M+H) + . Found: 499.0793. 
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Example w 

lQ-fbromQdifluorQmeihoxvV5-nh(»nvl-2.2.Him < .rti v l-4-methv1ftne-2 ^ 4 S-tftfmhvdm-IH- 

chromennr^.4-nquinn1ine 

MS (ESI) m/z 498 (M+H) +. 

*H NMR (300 MHz, CDC1 3 ) 6 7.88 (s, J=8.4 Hz, 1 H), 7.31-7.26 (m, 2 H), 7.19-7.12 
(m, 3 H), 6.95 (t, J=8.1 Hz, 1 H), 6.86-6.78 (m, 2 H), 6.64 (br s, 1 H), 6.58 (d, J=8.5 
Hz, 1 H), 4.94 (s, 1 H), 4.61 (s, 1 H), 4.17 (br s, 1 H), 2.45 (br d, J=12.0 Hz, 1 H), 
2.19 (d, J=12.4 Hz, 1 H), 1.35 (s, 3 H), 1.14 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H22 79 BrF2N02: 497.0802 (M+H)+. Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22 81 BrF 2 N02: 499.0782 (M+H)+. Found: 499.0771. 

Example 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trime.thvl.S.ff2-niir.rnph e nvnmethvn - 1 H- 

rilbenzonvranon.4-flQuinn1inft 

Example 34Q 

10-memOXV-5-f5-methvlisoxazn1-^-vnmftthvidene-2S-dihvHm - S-phenv1.2.2.4-trimethv1- 

1 H-r 1 1henzopvrnnor3.4-flqiiinn1in.» 
Example IF and the lithium anion of 3,5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H) + ; 

*H NMR (300 MHz, DMSO-de) 5 8.33 (d, 1H, J=8.83 Hz). 7.7-7.5 (m, 1H), 7.22 (t, 1H, 
J=8.09), 7.05 (d. 1H, J=l.l Hz), 6.85 (s, 1H), 6.79 (d, 1H, J=8.82 Hz), 5.61 (s, 1H), 
5.5 (s, 1H), 3.93 (s. 3H), 2.45 (s, 3H). 1.96 (d, 3H, J=l.l Hz), 1.20-1.30 (s, 6H). 

Example 350 

lQ-methOXV-5-(3-memv1isoxazol.5-vnmethviriftnft-2 .S-dihvdm-S- P henvl-2.2.4-trirnethvl. 

1 H-f 11 hen7.onvranon.4-flgiiinn1 in* 
Example IF and the lithium anion of 3,5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H)*; 

! H NMR (300 MHz, DMSO-d 6 ), isomer I: 8 8.38 (d, 1H, J=8.83 Hz), 7.22 (t. 1H, J=8 
Hz), 7.09 (s, 1H), 6.87-6.81 (m. 2H), 6.56 (s, 1H), 5.65 (s, 1H), 5.51 (s, 1H), 3.93 (s, 
3H), 2.28 (s, 3H), 1.95 (s, 3H). 1.29 (s, 3H), 1.26 (s. 3H); isomer 2: 8 8.16 (d, 1H, 
J=8.83 Hz). 7.18 (t. 2H. J=8 Hz). 7.06 (s. 1H). 6.80-6.76 (m. 2H), 6.46 (s, 1H), 5.90 
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(s, 1H), 5.21 (s, 1H), 3.91(s, 3H), 2.08 (s. 3H), 1.84 (s, 3H), 1.26 (s, 3H), 1.12 (s, 
3H). 

Example 351 

5 1 n.mftthnxv-5-a-S-dimethvl. 1 ^-nTazn1-2-vT>methviriftnft-2 ■S-dihvdrn-5-phenvl-2.2.4- 

trimethvl-TH-nHv»nzopvranor3.4-fjquinoIine 
Example IF and the lithium anion of 2,4,5-trimethyloxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 415 (M+H)+; 
10 *H NMR (300 MHz, DMSO-oe), isomer 1: 5 8.36 (d, 1H, J=8.82 Hz), 7.24-7.20 (m, 
1H), 6.82 (m, 3H), 6.25 (s, 1H). 5.49 (s, 1H), 3.92 (s, 3H), 2.31 (s, 3H), 2.09 (s, 3H), 
1.28 (s, 3H), 1.2 (m, 6H); 2nd isomer 8 8.09 (d, 1H, J=8.82 Hz), 7.16 (m, 1H), 6.78- 
6.73 (m, 2H), 5.41 (s. 1H). 5.21 (s, 1H). 3.91 (s, 3H), 2.03 (s, 3H), 1.89 (s, 3H), 1.88 
(s, 3H), 1.25-1.15 (m, 6H). 

15 

Example 352 

10-methnxv-5-f6-ch1oropvridin-2-vnmethvidene-2.S-dihvdro-5-phenv1-2.2.4-trimethvl-lH- 

fl1benzppyranp[3.4-f]quinoline 
Example IF and the lithium anion of 6-chloro-2-methylpyridine were processed as 
20 in Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 431 (M+H)*; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.35 (d, 1H, J=4.7 Hz), 8.25 (d, 1H, J=8.1 Hz), 7.9 (t, 
1H, J=7.7 Hz), 7.30 (d. 1H, J=7.7 Hz), 7.21 (d, 1H, J=8 Hz), 7.00 (d, 1H, J=8.1 Hz), 
6.8 (dd, 2H, J=8.4, 2.6 Hz), 6.72 (s, 1H), 5.65 (s, 1H). 5.51 (s, 3H), 3.93 (s, 3H). 1.99 
25 (s, 3H), 1.2 (s, 6H). 

Example 353 

lQ-methoxy-5-fpyridin-2-yl)methyidene-2.5-dihydro-5-phenyl-2.2.4^trimethYl-lH- 

mhenzopvranor3.4-flquinoline 
30 Example IF and the 4-picolinyllithium were processed as in Example IB to provide 

the desired compound. 
MS (DCI/NH3) m/z 397 (M+H)*; 

*H NMR (300 MHz, DMSO-d 6 ), isomer 1: 8 8.52 (d, 2H, J=6.1 Hz), 8.17 (d, 1H, J=8.8 
Hz), 7.2 (t, 1H. J=8.2 Hz), 6.96 (s, 1H), 6.7 (m, 3H), 6.66 (s, 2H), 5.55 (s. 1H), 4.53 
35 (s, 1H), 3.93 (s, 3H), 1.81 (d, 3H, J=1.4 Hz), 1.27 (s, 6H); isomer 2: 8 8.32 (d, 2H, 
J=6.1 Hz), 8.19 (d, 1H, J=8.8 Hz), 7.17 (t, 1H. J=8.2 Hz), 6.99 (s, 1H), 6.77 (m, 3H), 
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6.45 (s. 2H), 5.48 (s. 1H), 5.05 (s, 1H), 3.93 (s, 3H), 1.81 (d, 3H, J=1.4 Hz), 1 27 (s 
6H). 

Example 

lQrmeUlOX Y -5-ft>nt-3^nv1iden«>V2.S^ihvrim- 5 -nh e nvl-2.2 4.trim P th Y l -1 H . 

rnbenzopvranor'l4-f|qiiirp1ine 
Example IF and the lithium anion of cylopropylmethylbromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 360 (M+H) + ; 

'H NMR (300 MHz, DMSO-de) 8 8.16 (d, 1H, J=8.8 Hz), 7.10 (t, 1H, J=7.7 Hz), 6.8- 
6.6 (m. 4H), 6.47 (s. 1H), 5.89-5.75 (m, 1H), 5.41 (s, 1H), 5.10-4.93 (m. 2H), 4.67 (t, 
1H, J=7.5 Hz), 3.88 (s, 3H), 1.97 (d, 3H, J=1.3 Hz), 1.20 (s, 6H). 

Example 3^ 

riH7eny,opyranor3.4-fiq<iino1inP 
Example IF and the .wrc-butyllithium were processed as in Example IB to provide 
the desired compound. 
MS (DCI/NH3) m/z 362 (M+H) + ; 

J H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H, J=8.09 Hz), 7.09 (t, 2H, J=8.09 Hz), 6.7 
(dd, 2H, J=8.5, 2.6 Hz), 6.65 (d, 1H, J=8.46 Hz), 6.37 (d, 1H, J=0.8 Hz), 5.4 (s, 1H), 
3.87 (s, 3H), 1.86 (d, 3H, J-l.l Hz), 1.48 (s. 3H), 1.33 (s, 3H), 1.08 (s, 3H), 0.9 (t, 
3H, J=7.3 Hz). 

Example 356 

lC^meth0XV-5-(1-butvlideneV2.5-dihvdm-S-ph,.n V l-2.2.4-tri m ethv1-1H- 

Example IF and the n-butyllithium were processed as in Example IB to provide the 
desired compound. 
MS (DCI/NH3) m/z 362 (M+H) + ; 

l H NMR (300 MHz, DMSO-dg) 5 8.14 (d, 1H), 7.07 (t, 1H), 6.67 (m, 3H). 6.07 (s, 1H), 
5.40 (s, 1H), 4.71 (t, 1H), 3.88 (s, 3H), 2.29 (q, 1H), 2.00 (s, 3H), 1.43-1.36 (m, 2H). 
1.21 (s, 6H), 0.88 (t, 3H). 
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Example 357 

2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl-3>oxide-5-nhenvl> 1 H-f 1 1henzopvrannri4- 

flgvinaroUne 

Example 357A 
8-amino-7-bromo- 1 'mgthoxy-6H-benzQMchrQmen-6-one 
A solution of Example IE (3.0 g, 12.0 mmol) in DMF (100 mL) was treated with 
N-bromosuccinimide (2.2 g, 12.0 mmol), stirred for 40 minutes, poured into 900 mL of 
water, stirred for 5 minutes and the resulting solid was collected by filtration and dried to 
give the desired compound. 

Example 357B 

7-bromo- 1 -methox v-6-phenvl-6H-hen7orc1chromen>8-vlamine 
Example 357A (2.0 g, 6.25 mmol) and phenyllithium were processed as in 
Examples 1G and 1 to provide the desired compound. 

Example 357C 

1 -{7-bromo- 1 ■meftpxy-6-phenyl-6H>benzorg1ghrQmen-8'yl)ethan-l-one 
Example 357B (1.23 g, 3.22 mmol), tributyl(l-ethoxyvinyl)tin, (1.4 g, £.86 
mmol), and dichlorobis(triphenylphosphine)palladium (II) (263 mg, 0.322 mmol) in NMP 
(30 mL) were heated at 85 °C for 24 hours under nitrogen. The mixture was partitioned 
between EtOAc and saturated aqueous sodium bicarbonate and filtered through Celite. The 
EtoAc layer was concentrated and the residue was dissolved in acetonitrile, washed 5 X 20 
mL with hexanes and concentrated. The resulting residue was treated with a 1:1 volume of 
IN HC1 / THF, stirred for 30 minutes, poured into cold, saturated sodium bicarbonate and 
extracted with EtOAc (5 X 25 mL). The organics were washed with brine, dried (Na2SC>4) 
and flash chromatographed on silica eluting with 4:1 hexane/EtOAc to give the desired 
compound. 

Example 357P 

H7-bromo-l-methQ*y-6-pheny^ o*ime 
A solution of Example 357C (700 mg, 2.03 mmol) and hydroxylamine 
hydrochloride (2.45 g, 30.4 mmol) in a mixture of EtOH (70 mL) and pyridine (70 mL) 
was refluxed for 8 hours, cooled and concentrated. The residue was dissolved in EtOAc, . 
washed with water, brine, dried (Na2SC>4) and concentrated to provide the desired 
compound without purifiction. 
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Qquinazflling 

5 Example 357D (700 mg, 1.94 mmol). CuS0 4 (105 mg) and acetic acid (3 drops ) 

were combined in acetone (30 mL) and refluxed for 8 hours. The mixture was cooled, 
pouted into water and extracted with EtOAc (3 X 50 mL). The organic* were combined 
washed with brine, dried (Na 2 S0 4 ) and concentrated. The residue was triturated with 
EtOAc (30 mL) and the yellow solid was collected by filtration to provide the desired 
10 compound. 

MS (DCI/NH3) m/z 401 (M+H)+; 

'H NMR (300 MHz, DMSO-d 6 ) 5 8.21 (d, 1H), 7.30 (s. 1H), 7.29-7.16 (m, 5H). 7 00- 

r^m ,\?, 6 1L (d ' 1H) ' ^ <S ' 1HX 644 (d ' 1H) * 3 72 (S " 3H >' 201 3H >' «S 
(s, 3H), 1.28 (s, 3H); 

HRMS calcd m/z for C24H27NO2: 400. 1787 (M ) + . Found: 400. 1786 

Exampla m 

2 . 5-dihY(1ro-10-mfthoTv-? ? 1 trimrthvl-5.phenvl.iH.rnh.n,nn Vrg ^ P a^jnaadinfi 

A solutron of Example 357E (80 mg. 0.2 mmol) in MeOH under 4 atmospheres of 
hydrogen was treated with Raney nickel and stirred for 24 hours. The mixture was filtered 
through Celite. concentrated and the resulting residue was flash chromatographed on silica 
eluting with 99:1 EtOAc/MeOH to provide the desired compound. 
MS (DCI/NH3) m/z 385 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.22 (d. 1H), 7.26-7.15 (m, 5H). 6.93 (t, 1H), 6.79 (s 
1H). 6.76 (d, 1H). 6.73 (s, 1H). 6.57 (d, 1H), 6.44 (d, 1H), 3.81 (s. 3H). 2.00 (s. 3H) 
1.36 (s. 3H), 1.21 (s, 3H). 

HRMS calcd m/z for C25H24N2O2: 385.1916 (M+H)*. Found: 385.1930. 

Example ISO 

2 . 5-dihvtiro-10-mf t ho7rY-2.2-r,spiro Qrtnihvdm-4-pyr ; 1 ^ Y p T^.m^h r i.^ f ,n y |. m _ 

mbenyonvmnon.a-qqv^ijm. 
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Example ^9ft 

Example 357A (1.3 g, 4.08 mmol), isopropenyltrimethyltin (3.3 g, 16.3 mmol) and 
dxchlorobis(triphenyl P hosphine)palIadium (II) (330 mg. 0.40 mmol) in NMP (30 mL) were 
heated at 85 °C for 24 hours under nitrogen. The mixture was partitioned between EtOAc 
and saturated aqueous potassium fluoride, stirred for 3 hours and filtered through Celite 
The EtOAc layer was washed 5 X 50 mL with water, 5 x 50 mL with brine, dried (Na 2 S0 4 ) 



-231- 



WO 99/41256 PCT/US99/03127 

and concentrated. Flash chromatography on silica eluting with 3:1 hexane/EtOAc provided 
the desired product 

Examples 

A mixture of the 2-isopropenyl aniline (56 mg, 0.2 mmol), tetrahydro-4H-pyran-4- 
5 one (160 mg, 1.6 mmol) and iodine (25 mg, 0.1 mmol) in 5 mL of toluene in an ACE 
sealed tube was heated at 80 °C for 1 hour, cooled and the mixture was partitioned between 
EtOAc and 10% aqueous Na2S203. The EtOAc layer was washed with water, brine, dried 
(Na2SQ4) and concentrated. Flash chromatography on silica eluting with 3:2 hexane/EtOAc 
provided the desired coumarin as a bright yellow powder. This resulting coumarin was 
10 processed as in Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 390 (M+H)+; 

*H NMR (300 MHz. DMSO-d 6 ) 8 7.92 (d, 1H), 7.07 (t, 1H), 6.75 (d, 1H), 6.70 (d, 1H), 
6.52 (d, 1H), 6.24 (s, 1H), 5.87-5.73 (m, 2H), 5.71 (s, 1H), 5.01 (dd, 1H), 4.96 (dd, 
1H), 3.86 (s, 3H), 3.75-3.39 (m, 4H), 2.51-2.14 (m, 2H), 2.20 (s, 3H), 1.69-1.49 (m, 
15 4H); 

HRMS calcd m/z for C25H27.NO3: 389.1991 (M) + . Found: 389.1974. 

Anal, calcd for C25H27NO3: C, 77.07; H, 6.99; N, 3.60. Found: C.76.92; H, 7.28; N, 

3.64. 

20 Example 36Q 

2.5-dihvdm-10-methoxv-2.2-rspirorhexvni-5-a11v1-1H-rnhen7^pvrannn.4-nquino1hie 
Example 357A was treated sequentially with isopropenyltributyltin and 
cyclohexanone as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 388 (M+H)+; 
25 *H NMR (300 MHz, DMSO-d6) 8 7.95 (d, 1H), 7.06 (t, 1H), 6.74 (d, 1H), 6.70 (d, 1H), 
6.52 (d, 1H), 6.05 (s, 1H), 5.85-5.72 (m, 2H), 5.58 (s, 1H), 5.02 (dd, 1H), 4.97 (dd, 
1H), 3.86 (s, 3H), 2.42 (m, 1H), 2.18 (s, 3H), 2.16 (m, 1H), 1.56-1.25 (m, 10H); 
HRMS calcd m/z for C26H29NO2: 387.2198 (M) + . Found: 387.2196. 



30 Example 361 

2.5-dihvdro- 1 0-methoxv-2.2-diethvl-4-meth vl-S-allvl- 1 H-r 1 1henzn pvranor3.4-f lquinoline 
Example 357A was treated sequentially with isopropenyltributyltin and 3-pentanone 
as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 376 (M+H)+; 
35 *H NMR (300 MHz, DMSO-d 6 ) 8 7.92 (d, 1H), 7.05 (t, J=8 Hz, 1H), 6.68 (d, 1H), 6.59 
(d, 1H), 6.51 (d, 1H), 5.98 (s, 1H), 5.86-5.77 (m, 2H), 5.27 (s. 1H), 5.04-4.95 (m, 2H), 
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3.85 (s, 3H), 2.42 (m, 1H), 2.21 (s, 3H), 2.15 (m, 1H). 1.42-1.35 (m, 4H), 0.83 (t. 3H) 
0.82 (t, 3H); 

HRMS calcd m/z for C25H29NO2: 375.2198 (M) + . Found: 375.2191. 

Anal, calcd for C25H29NO2: C, 79.96; H, 7.78; N, 3.73. Found: C, 79.74; H, 7.89; N, 



Example 36? 

2.5-dihvdro-IO-methoxY-?, 7 3 ^tetramethvM-ailvi.m.m^nrn p vrannn 4-fi T ,innw 
Example 357A was treated sequentially with 1-methyl-l-propenyltributyltin and 
acetone as in the previous example to give the desired compound 
MS (DCI/NH3) m/z 362 (M+H) + ; 

*H NMR (300 MHz, DMSO-cfc) 5 7.97 (d, 1H), 7.07 (t, 1H), 6.70 (d, 1H), 6.62 (d, 1H), 
6.53 (d, 1H), 5.90 (s, 1H), 5.76 (m, 1H), 5.61 (dd, 1H), 5.01-4.90 (ro, 2H). 3.87 (s, 
3H), 2.47 (m, 1H), 2.18 (m, 1H). 2.04 (s. 3H), 1.76 (s, 3H), 1.13 (s, 3H). 1.09 (s, 3H); 
HRMS calcd m/z for C24H27NO2: 361.2042 (M) + . Found: 361.2055. 

Example 

2 . 5-dihvriro- 1 0-mftrhoxy-? ?-f1imethvl-4-ethvl-5- a iivi-i H-n ih e nzopyrannp 4-fn ninnlinr 

Example 357A was treated sequentially with 1-methylenepropyltributyltin and 
acetone as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)+; 

1H NMR (300 MHz, DMSO-dfi) 8 7.98 (d. 1H), 7.07 (t, 1H), 6.70 (dd, 1H), 6.63 (d, 
1H), 6.53 (dd, 1H), 6.12 (bs, 1H). 5.78 (m, 1H), 5.59 (dd, 1H), 5.50 (bs, 1H), 5.03- 
4.92 (m. 2H), 3.86 (s, 3H), 2.54-2.41 (m, 3H), 2.11 (m, 1H), 1.20 (s. 3H), 1.10 (s. 
3H), 1.03 (t, 3H); 

HRMS calcd m/z for C24H27NO2: 361.2042 (Mf. Found: 361.2034. 



Example 364 

2.5-dihydro-10-mftthoxy-?23^ 

Example 357A was treated sequentially with (Z)-l-propenyltributyltin and acetone as 
in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 348 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.89 (d, 1H), 7.04 (t, 1H), 6.68 (d, 1H). 6.52 (d, 1H), 
6.47 (d, 1H), 6.21 (s, 1H). 5.96 (s. 1H), 5.88 (m, 1H), 5.43 (dd, 1H), 5.03 (m, 1H), 
4.96 (m, 1H), 3.84 (s. 3H). 2.35 (m, 1H), 2.08 (m, 1H), 1.83 (s, 3H), 1.23 (s, 6H); 
HRMS calcd m/z for C23H25NO2: 347.1885 (M ) + . Found: 347.1879. 
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Example 365 

Z-5-fhenzvlidenv1V9-hvdroxv- 1 O-methnxv-2 2 4-trimethvl- 1 H-2 .S-dihvriro- M S 
(DCI/NH3) 412 (M+H)+; 

1H NMR (300 MHz, DMSO-de), 8 8.93 (s, 1 H), 8.13 (d, 7=8.8 Hz, 1 H), 7.63 (d, 7=8.8 
Hz, 2 H), 7.32-7.15 (m, 3 H), 6.77 (d, 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s, 1 H), 
5.46 (s, 1 H), 5.39 (s, 1 H), 3.65 (s, 3 H), 1.90 (s, 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834. Found 41 1.1821. 

Example 366 

Z-5-f 2.5-difluorobenzvlidenvn-9-hvdroxv- 1 0-methnxv-2.2.4-trimethv1-1 H-^S-rfihvdrn- 

rnbenzopvran n[3.4-flquino1ine 
MS (DCI/NH3) m/e (M+H)+ 448. 

*H NMR (300 MHz, DMSO-dg) 8 9.06 (s, 1H), 8.29 (d, J=9 Hz, 1H), 7.96 (m, 1H), 
7.24 (m, 1H), 7.11 (m, 1H), 6.86 (d, J=9 Hz. 1H), 6.82 (d, J=9 Hz, 1H), 6.78 (d, J=9 
Hz, 1H), 6.72 (br s, 1H), 5.75 (s, 1H), 5.48 (s, 1H), 3.75 (s, 3H), 1.99 (s, 3H), 1.26 (br 
s, 6H); 

Anal, calcd for C27H23NO3F2 : C, 72.47; H, 5.18; N, 3.13. Found: C, 72.21; H, 5.31; 
N, 3.09. 

Example 367 

Z-5-f3-fluorohenzvlidenvn- 1 0-chloro-9-h vdmxv-2.2.4-trimethvl-2.5-dihydro- 1 H- 

rnbenzopvranor3.4-flquinoline 
MS (DCI/NH3) m/z 434 (M+H) + ; 

'H NMR (300 MHz, DMSO) 8 9.86 (br s, 1 H), 8.40 (d, 7=8.5 Hz, 1 H), 7.61 (dt, 7=8.6. 
1.8 Hz, 1 H), 7.60-7.52 (m, 1 H), 7.46-7.38 (m, 1H), 7.15-7.02 (m, 1 H), 7.09 (d, 7=8.4 
Hz, 1 H), 6.85 (d, 7=8.6 Hz, 1 H), 6.84 (s, 1 H), 6.78 (d, 7=8.6 Hz, 1 H), 5.68 (s, 1 H), 
5.48 (br s, 1 H), 1.97 (br s, 3 H), 1.16 (br s, 6 H); 

13 C NMR (125 MHz, DMSO) 8 163.8, 160.6, 149.9, 149.2, 148.2, 146.4, 132.0, 130.3, 
128.1, 127.3, 126.2, 125.3, 124.5, 118.7, 117.7. 117.3, 116.1, 115.5, 114.6, 114.3, 
114.0, 113.7, 62.1, 29.8, 28.2, 21.2; 

HRMS (FAB) calcd m/z for C26H21CIFNO2: 433.1245 (M)+. Found: 433.1237. 

Example 368 

Z-10-chIoro-9-hvdroxv-5-f2-picolinvlidenvn-2.2.4-trimethvl-2.5-dihvdro-lH- 
mhenzopvranon.4-flquinoline 
MS (DCI/NH3) m/z 417 (M+H)+; 
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'H NMR (300 MHz. DMSO) 8 9.79 (br s. 1 H), 8.51 (ddd. 7=5.9, 1.6. 1.0 Hz. 1 H), 
8.43 (d, 7=8.6 Hz, 1 H). 8.24 (dt, 7=7.8. 1.0 Hz. 1 H). 7.53 (td, 7=7.8, 1 7 Hz 1 H) 
7.22 (ddd. 7=7.7. 5.8. 1.2 Hz. 1 H). 7.00 (d. 7=8.5 Hz. 1 H), 6.88 (d, 7=8 6 Hz 1 H)' 
6.81 (d, 7=8.5 Hz, 1 H). 6.63 (br s. 1 H), 5.71 (s, 1 H), 5.51 (br s. 1 H), 2.00 (br s 3 
H). 1.28 (br s, 6 H); 

13 C NMR (125 MHz, DMSO-d 6 ) 5 153.5, 149.7. 146.4. 145.7, 136.5. 136.1, 132 7 
128.7, 128.2, 123.0, 122.4. 121.5. 118.3. 117.7. 117.6, 116.5. 115.5. 114 8* 1144 
114.1, 113.9, 49.5. 29.7. 28.1. 21.2; 

HRMS(FAB)calcdm/zforC25H2iClN20 2 : 416.1291 (M)+. Found: 416.1288. 



Example 169 

fr9-hvdroxy- 1 0-mgthP^v-5-(?-nicolinvlidenvl>-7..2.4-trim^rh Y |. ? .,5.HihvHm- 1 ff . 

nibenzonvninor3.4-nqiiinn1i nf > 
MS (DCWNH 3 ) m/z 413 (M+H)+; 
15 'H NMR (300 MHz, DMSO) 6 9.08 (br s, 1 H). 8.55 (ddd. 7=5.3. 1.4. 1.0 Hz. 1 H). 
8.32 (d. 7=8.6 Hz. 1 H). 8.30 (br t, 7=7.7 Hz. 1 H), 7.83 (td, 7=7.8, 1.4 Hz, 1 H). 7.21 
(ddd. 7=7.6, 5.3. 1.2 Hz, 1 H), 6.97 (d, 7=8.6 Hz. 1 H), 6.86 (d, 7=8.5 Hz. 1 H). 6.81 
(d, 7=8.6 Hz. 1 H). 6.73 (br s. 1 H). 5.80 (s, 1 H). 5.54 (br s. 1 H). 3.78 (s, 3 H), 2 03 
(brs, 3H), 1.31 (brs,6H); 
20 ,3 C NMR (125 MHz, DMSO-dfi) 8 158.4, 149.1. 148.2. 146.6. 139.5, 136.0, 133.1, 
128.8, 125.7, 124.6. 122.9. 121.0. 119.4, 118.2. 117.3. 116.9. 115.8, 115 1 114 7 
114.0, 111.5, 73.3, 50.2, 29.9, 28.1, 22.3; 

HRMS (FAB) calcd m/z for C26H25N2O3: 413.1865 (M+H)+. Found: 413.1849. 
Anal, calcd for C26H24N2O3: C, 75.71; H. 5.86; N, 6.79. Found: C, 75.61; H, 6 05- N 
25 6.75. ' 



Example T70 

9-hYdrOXY-IQ-methpxy-S-n ^-difluoronhenvnmgthvlHPn,..? 5-dihvrfm.S.p^yl .') ? A. 
trimethvl- 1 H-f 1 Ihenrnpymnnf ^ ,4-flqninnlinf . 
1H NMR (300 MHz. DMSO-d6) 8 9.05 (s. 1H), 8.24 (d. J=9 Hz. 1H). 7.41 (m, 2H). 
7.07 (m, 1H). 6.85 (d, J=8 Hz, 1H). 6.80 (d, J=9 Hz. 1H). 6.76 (d. J=9 Hz, 1H), 6.70 
(br s, 1H), 5.57 (s. 1H), 5.46 (s. 1H), 3.72 (s. 3H). 1.96 (s. 3H). 1.27 (br s, 6H); 12C 
NMR (75 MHz, DMSO-d6) 8 164.0 (d), 160.8 (d). 150.1. 146.2, 146.1, 144.6. 144.4, 
132.1. 128.8. 125.2, 125.0, 117.9, 117.8, 115.2, 115.0, 114.8. 112.1, 110.9. 110.8, 
110.5, 101.9, 101.6, 101.2. 29.3. 49.5. 21.1 (2xC); MS (DCI/NH3) m/e (M+H)+ 448. 
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Example 371 

O-hvrimTV-10-methnxv-5-n4-Hifliinmphenvnmethvlidene-2.S-dihvdro-5-nhenvl-2.2.4- 
trimeth vl- 1 H-f 1 1henzonvranor3.4-flQuinoline 
5 J H NMR (300 MHz, DMSO-dg) 8 9.03 (s, 1H), 8.22 (d, J=9 Hz. 1H), 7.79 (m. 1H), 
7.52 (m, 1H), 7.41 (m, 1H), 6.86 (d, J=9 Hz, 1H), 6.77 (d. J=9 Hz. 1H). 6.74 (d. J=9 
Hz, 1H), 6.68 (br s. 1H), 5.53 (s. 1H). 5.45 (s. 1H), 3.33 (s. 3H), 1.95 (s, 3H). 1.27 (br 
s, 6H); MS (DCI/NH3) m/e (M+H)+ 448. FAB HRMS calculated for C27H23NO3F2. 

10 Example 372 

CQ Q-hvriroxv- 1 fy-methoxv-5- ^4-niinrnph<>nvl^mftthvleneV2.2.4-trimethvl- 1 H-2.5- 
dihydro- mhenzopyranof3.4-flquinoline 
lH NMR (300 MHz. DMSO-d 6 ) 8 9.01 (s. 1H). 8.19 (d. 7=9 Hz. 1H), 7.77 ( d. 7=9 Hz. 
1H). 7.76 (d, 7 =9 Hz. 1H), 7.22 (d, 7=9 Hz. 1H). 7.18 (d, 7=9 Hz. 1H). 6.84 (d. 7=8 

15 Hz, 1H), 6.75 (d, 7=9 Hz. 1H). 6.72 (d. 7=9 Hz, 1H). 6.66 (s, 1H), 5.53 (s. 1H), 5.45 
(s, 1H), 3.71 (s. 3H). 1.96 (s, 3H). 1.26 (s. 6H); 13c NMR (75 MHz. DMSO-d6) 5 
161.8, 159.4, 147.4, 146.0, 145.1. 144.4. 132.0, 131.4, 130.2, 130.1, 129.0, 126.2, 
125.0, 117.8, 115.4. 115.3. 115.2, 114.6, 114.5, 113.3, 111.0, 59.3, 59.2. 49.5. 21.0; . 
MS (DCI/NH3) m/z 430 (M+H)+; Anal, calcd for C27H24NO3F: C. 75.51; H, 5.63; N, 

20 3.26. Found: C, 75.64; H, 5.97; N, 3.03. 

Rxample 373 

r7.V9-hvdroxv-10-methoxv-5-fr2.3-difliif>rnphenvnm ethyleneV2.2.4-trimethvl-lH-2.5r 
riihvdro-rnhenzonvranor3.4-flauinolinc 
25 *H NMR (300 MHz. DMSO-de) 8 9.09 (s. 1H). 8.27 (d, 7=9 Hz, 1H), 8.04 ( d. 7=9 Hz, 
1H). 7.33-7.20 (m, 2H). 6.87 (d. 7=9 Hz. 1H). 6.82 (d, 7=9 Hz. 1H), 6.76 (s, 1H). 6.75 
(d, 7=9 Hz. 1H), 5.75 (s. 1H), 5.49 (s, 1H), 3.73 (s. 3H). 1.99 (s, 3H), 1.26 (s, 6H); MS 
(DCI/NH3) m/z 448 (M+H)+; Anal, calcd for C27H23NO3F2: C, 72.47; H, 5.18; N. 3.13. 
Found: C. 72.17; H. 5.03; N, 2.95. 

30 

Rxample 374 

Z-S-r3-flunrohenyvlidenvn-in-mftthoxv -9-hvdroxv-2 2.4-trimethvl-?..S-dihvdro-lH- 

M lhen7.opvranon.4-flouinoline 
»H NMR (300 MHz. DMSO-d 6 ) 8 9.04 (s, 1H). 8.22 (d. 1H), 7.62-7.37 (m, 3H). 7.10- 
35 7.02 (m, 1H), 6.86 (d. 1H). 6.78 (d. 1H). 6.73 (d, 1H). 6.70 (s. 1H), 5.56 (s, 1H). 5.46 
(s, 1H), 3.72 (s. 3H). 1.96 (s. 3H). 1.27 (s. 3H). MS (DCI/NH3) m/z 430 (M+H)+; 
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Anal, calcd for C27H24NO3F. 0.25 H 2 0: C, 75.51; H. 5.63; N, 3.26. Found- C 74 84- 
H, 6.17; N.2.91. ' ' 

Exampl* T7S 

rg/-f5S . 3 , R)-9-hydmxy-5-ri-mfirho?fvmethv1-V ( :vrlnher ft nvn-i n-m^f h oxv-? 0 4- T ri mrthyT 
2 . 5-dihvt1rn-m-rnhenyonvran Q n.4-nq,,inni^ f 
MS(DCI/NH 3 )in/z452(M + H) + ; 
H NMR (300 MHz, DMSO) 8 8.02 (d, J = 8.6 Hz. 1 H). 6.93 (app s. 2 H). 6.68 (d. J = 
8.3 Hz, 1 H). 6.48 (br s, 1 H), 5.52 (d. J = 10.3 Hz, 1 H). 5.42 (br s. 1 H). 5.10 (br s 1 
H), 4.46 (t, J = 5.5 Hz. 1 H), 3.81 (s, 3 H), 3.65 (br d. / = 5.5 Hz. 2 H). 2.26-2 16 (m 1 
H). 2.08 (br s. 3 H). 1.95-1.88 (m, 2 H), 1.77-1.62 (m. 2 H). 1.57-1.44 (m, 1 H) 1 37- 
L28 (m, 1 H), 1.30 (s, 3 H), 1.11 ( s . 3 H); 

I3 C NMR (125 MHz, DMSO) 5 150.4. 146.0, 144.9, 140.7. 133.9, 132.7, 127 9 127 0 
124.3. 119.8, 117.7. 116.7. 115.7. 115.4, 112.5. 110.7. 75.9, 65.5. 56.4, 49.6 36 6 ' 
15 29.7. 27.9.25.9,25.0.24.4.20.3; 

HRMS (FAB) calcd m/z for C27H30CINO3: 451.1915 (M)+. Found: 451.1922. 

Example Iffi 

9-hvdroxv.io.m fthoTv .5- Pt h vl -7 ? 4-trimrthvi.2 ^^.^mhn^r^ p a. 

20 flquinnlinp. 

1H NMR (200 MHz, DMSO-d6) 5 8.70 (s, 1H), 7.90 (d, J=8 Hz, 1H). 6.61 (m, 2H). 
6^1 (d. J=8 Hz, 1H), 6.16 (br s, 1H). 5.52-5.40 (ra, 2H), 2.62 (s. 2H), 2.09 (s. 2H), 
1.79-1.58 (ra, 1H). 1.52-1.27 (m. 1H). 1.17 (s, 2H), 1.15 (s, 2H). 0.89 (t, J=7 Hz. 2H)- 
12C NMR (75 MHz, DMSO-d6) 8 145.8, 145.0. 142.9, 142.0, 122.5, 122 4 127 6 
25 126.4. 118.0. 116.4. 116.1. 114.2, 112.5, 112.2, 75.1. 59.2, 49.7, 29.2, 28.8, 25.5, 
22.8, 10.4; MS (DCI/NH3) m/e (M+H)+ 252; Anal, calcd-for C22H25N02.1/2H2O C 
72.94; H, 7.24; N. 2.92. Found: C, 72.78; H, 7.40; N, 2.74. 

Example ^77 

(+/-) 2.5-dihydrp-9-cvanomrrhoxv- 1 0-mefhoxv-2 2 4-tri^ hvM-nllv). 1 H . 
30 fnbenzonvninor3.4-nqiit n ^i nP 

1H NMR (200 MHz. DMSO-d6) 8 7.92 (d, 1H). 6.95 (d, 1H). 6.66 (d. IH), 6.62 (d. 
1H). 6.26 (d, IH), 5.86 (m, 2H), 5.45 (s, IH) 5.12 (s, 2H), 5.00 (in, 2H), 2.69 (s, 2H) 
2.42 (m, IH), 2.26 (m, IH). 2.17 (s. 2H). 1.18 (s, 2H), 1.17 (s, 2H). 
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Example. 378 

2.5-dihvdrc>-9^4-N , N-riierhvlnm^ 

DronenvIV 1 H-f 1 1 hcnzopvrnnnn 4- flauino1i™» 
1H NMR (400 MHz, DMSO-d6) 6 7.78 (d, J=8.5, 1H), 6.76 (d, J=8.9, 1H), 6.60- 
5 6.55 (m, 2H), 6.18 (d, J=1.7. 1H). 5.80-5.70 (m, 2H), 5.28 (s, 1H), 4.98-4.90 (m, 2H). 
2.55 (s, 2H), 2.28-2.17 (m, 4H), 2.77-2.69 (m, 2H), 2.68-2.57 (m, 2H), 2.29 (m, 1H), 
2.19 (m, 1H). 2.10 (s. 2H), 1.11 ( s , 2H), 1.10 (s, 2H), 1.06 (t, J=7.2, 2H). 0.95 (t, 
J=7.2, 2H); 13C NMR (100 MHz, DMSO-d6) 5 171.5, 169.5. 148.2, 148.0, 146.2, 
128.5, 124.1, 122.5, 122.1, 127.2, 126.2, 120.8, 118.2, 117.2. 116.2, 115.0, 112.8, 
10 1 12.5. 72.6, 60.0, 49.8, 41.1. 26.6. 29.2, 29.0. 27.4, 22.8, 14.0. 12.1; MS (ESI/NH3) 
m/e 519(M+H)+. 541(M+Na)+; Anal. Calcd for C 3 iH 3 8N 2 05: C 71.79, H 7.28. N 5.40. 
Found: C 71.50, H 7.28, N 5.28. 

Example. 17Q 

2 . 5-dihY{1rO-9-(4-N-nincridino-4-oxo-huranovlnifvV 1 0-methoxv-? 0 4-trimpth v 1-^-f?. 

15 PrQDenvn-IH-fnhenrnpvranon^-nqiiinnlinq 

1H NMR (200 MHz, DMSO-d6) 5 7.78 (d, J=8.4, 1H), 6.76 (d, J=8.8, 1H), 6.61- 
6.55 (m, 2H), 6.17 (d, J=1.5, 1H), 5.82-5.68 (m, 2H), 5.28 (s, 1H). 4.99-4.89 (m, 2H), 
2.55 (s, 2H), 2.27 (m. 4H), 2.74 (m. 2H), 2.61 (m. 2H), 2.41 (m, 1H), 2.18 (m, 1H), 
2.10 (s, 2H), 1.51-1.16 (m. 6H), 1.1 1 (s, 2H), 1.10 (s, 2H);. 13C NMR (75 MHz, 

20 DMSO-d6) 5 171.7, 168.9, 148.5. 148.2, 146.5, 128.7, 124.2, 122.8, 122.2rl27.5, 
126.5, 121.0, 118.4, 117.5, 116.4, 115.2, 114.0, 112.8. 72.8. 60.2, 50.0. 45.9, 42.4, 
26.8, 29.5. 29.2, 27.7, 26.1. 25.5. 24.2, 24.1; MS (ESI/NH3) m/e 521(M+H)+, 
552(M+Na)+; Anal. Calcd for C32H38N2O5: C 72.42, H 7.22, N 5.28. Found: C 72.16, 
H 7.26, N 5.09. 

25 Example 3K0 

2.^d i hYdrO-9-(4-N-momhoIino-4-oxn-hiit n nr.v1oxvVin-mPfh oxv-^9 4-trimethv1-S-f7- 
Pronenvl>-1H-mhpmrnpvranr>n4 -nquinnlinft 
1H NMR (400 MHz, DMSO-d6) S 7.78 (d, J=8.9, 1H), 6.77 (d, J=8.5, 1H). 
6.60-6.55 (ra, 2H). 6.18 (s, 1H), 5.80-5.70 (m. 2H). 5.28 (s, 1H), 4.98-4.90 (in, 2H), 
30 2.55 (s. 2H), 2.52-2.42 (m, 4H). 2.40 (in, 4H), 2.76 (m, 2H), 2.65 (ra, 2H), 2.40 (m, 
1H). 2.20 (m, 1H), 2.10 (s, 2H), 1.11 (s, 2H), 1.10 (s, 2H); 13C NMR (100 MHz, 
DMSO-d6)5 171.4, 169.4, 148.2, 148.0. 146.2, 128.5, 124.1, 122.5, 122.1, 127.2, 
126.2. 120.8, 118.2, 117.2, 116.2, 115.0, 112.8. 112.6, 72.6, 66.1, 60.0, 49.8, 4s!l. 
41.6, 26.6, 29.2, 29.0, 28.8, 27.2, 22.8; MS (ESI/NH3) m/e 522(M+H)+, 555(M+Na)+; 
35 Anal. Calcd for C31H36N2O6: C 69.90, H 6.81, N 5.26. Found: C 69.61, H 6.84, N 
5.04. 
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Example 381 



f3 . 4 . g-trifliiort>nhmvlvm Wbaamnaa a 1 Qquinolini 
NMR (400 MHz, DMSO-ds) 8 7.90 (d. Z S ( m , 2H). 6.80- 

(s, 2H), 2.82 ( S . 2H), 2.76-2.72 ( ra , 2H), 2.67-2.64 ( m , 2H), 1.84 (s. 2H) 1 25 (s 2hT' 
1-15 (s. 2H); ,3C NMR (100 MHz, DMSO-d.) 8 171.4. 170.4. 150.1 (d ^) 
147.9. 146.4, 128.7, 128.2 (dd, J=251. 49), 126.5, 122.2, 128.2. 127 1 126 5* 121 0 
118.5. 117.9. 116.1, 114.8. 112.0. 112.8. 112.6, 72.7. 59.7. 49.9. 265 ^ » 7 
10 28.9. 28.6. 27.6. 22.2; MS (ESI/NH 3 ) m/e 581(M + H) + , 602(M + Na) + ; Anai. Calcd for' 
C32H31F3N2O5: C 66.20. H 5.28. N 4.82. Found: C 66.17. H 5.46. N 4.65. 

Example Ifft 

2 . 5-dihv(1ro-9-hYdrory-10 rn.fhoxv-2 , ? 4-tritmhvl.s n-s.*f,„^ r V n r l|Tir r h T n m 

f llbenzonvrannr^ 4-f| 1n j r j |TT |i nf 
'H NMR (300 MHz. DMSO-cfc) 5 8.81 (s, 1H). 7.95 (d. J = 8 Hz. 1H). 7.10-7 03 (m 
1H). 6.78 (d. J = 9 Hz, 2H). 6.63 (dd. J = 9. 9 Hz, 2H), 6.41 (d. J = 9 Hz, 1H) 6 22 ( s 
H). 5.91 (dd, J = 10. 10 Hz. 1H), 5.40 (s. 1H), 3.69 ( S . 3H), 3.06-2.98 * 1H) 2 £ 
Z84 ( m . 1H), 2.19 (s, 3H). 1.15 (s. 3H). 1.12 (s, 3H); 13 C NMR (75 MHz. D^O-d^ 
163.8, 163.6, 160.6. 160.4. 145.9. 145.2, 144.1, 142.6, 142.4. 142.3. 133 4 1317 
127.4, 126.5. 117.8. 116.5. 116.2. 114.5. 113.9. 112.3, 112.2. 111.9. 102.1 101 V 
101.4, 73.5. 59.5, 49.7, 29.1, 29.0, 24.1; HRMS calc'd for C 27H25 0 3 F 2 N- m/e ' ' 
449.1803, found 449.1801; Analysis calc'd for C^O^N 0.05H 2 O: C. 70 73- H 
5.72; N, 3.05; found: C, 70.52; H, 5.79; N, 2.91. 

Example 1fl3 

2,5-dihYdro-9-hY(1rorY-10rhln r o. 2 ,2 l 4- t rimethv1-5-n.th 

flquinolinc 

1H NMR 5 9.51 (s, 1H), 7.95 (d, 1H, J=8.5Hz). 7.40 (dd, 1H. J=5.1Hz, J=1.4Hz), 6 82 
(m, 2H), 6.71 (m. 2H), 6.61 (s, 2H), 6.26 (m. 1H), 5.40 (m, 1H), 1.92 (d 2H 

™ ^ =1 ^ H2) ' (S> 2H) ' 114 (S ' 2H); maS$ SpeCtmm ™ m/z: 4 10 <M + 1); Caicd for 
30 C22H20CINO2S: 409.0902. Found: 409.0902. 

Example ^4 

2.5-dihYdro-9.hY(1r0xv-|0. mP rhoyv-T24-frim > >t^,l.^ Yr1 n pP n tYl . 1F _ 
1H NMR (300 MHz, DMSO-d 6 ) 8 8.70 (s. 1H), 7.99 (d, J = 8 Hz. 1H), 6.63 (d J = 9 

^Int ' = 9 1H) ' 6 ^ ' = 8 HZ ' 1H) ' 6 27 (br S ' 1H >> 5 45 <* s. 1H). 
5-35 (d. 7 = 10 Hz, 1H). 3.65 (s. 3H). 2.15 (s. 3H), 2.1 1 - 1.97 ( m , 1H), 1.62 - 1 43 (m 
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4H), 1.41 - 1.26 (m, 2H), 1.30 (s, 3H), 1.21 - 1.06 (m. 2H), 1.02 (s, 3H); MS 
(DCI/NHj) (M+H) + 392. 

Example 385 

2.5^ihvdr<v9-hvdroxv-10-methoxv-2.2.4-trimethvl-5-f< - 2-nii oroph<»nvnmethvn.1H- 

fllt»enzopYranof3.4-flqwiinoline 
MS (DCI/NH3) m/z 418 (M+H)+. 

Example 386 . 

2.^dihvdro-9-hvdroxvmethvl-10-me^ 

Qguinoliafi 

MS (DCI/NH3) m/z 378 (M+H)+; 

*H NMR (500 MHz, DMSO) 8 7.93 (d, J = 8.2 Hz, 1 H). 7.16 (d, / = 8.3 Hz, 1 H). 6.67 
(d, J = 8.1 Hz, 1 H), 6.63 (d, J = 8.3 Hz, 1 H), 6.27 (br s, 1 H), 5.87-5.75 (m, 2 H), 
5.44 (br s, 1 H), 5.03 (br d, / = 10.3 Hz, 1 H), 4.98 (br d, J = 15.1 Hz, 1 H), 4.97-4.93 
(m, 1 H), 4.57-4.48 (m, 2 H), 3.59 (s, 3 H), 2.55-2.46 (m, 1 H), 2.30-2.22 (m, 1 H), 
2.19 (s, 3 H), 1.19 (s, 3 H), 1.16 (s, 3 H); 

,3 C NMR (125 MHz, DMSO) 8 154.0, 150.2, 145.9, 134.2, 133.4, 132.1, 128.9, 127.4, 
126.6, 125.9, 117.2, 116.8. 116.3, 115.6, 113.9, 112.6, 73.6, 60.0. 58.1, 49.8, 36.4, 
29.4, 28.9, 23.9; 

HRMS (FAB) calcd m/z for C^H^NO,: 377.1991 (M)+. Found: 377.1985. 

Example 387 

2.5-dihvdro-9-h vdroxv- 1 0-methoxv-2.2.4-trir pthvl-.W 1 -nentenvl V 1 H- 
f 1 lbenzopvranor3.4-flquino1ine 
»H NMR (300 MHz, DMSO-de) 8 8.67 (s, 1H), 7.88 (d, J = 9 Hz. 1H), 6.59 (d, / = 9 
Hz, 2H), 6.48 (d, / = 8 Hz, 1H), 6.14 (s. 1H), 5.73-5.65 (m, 1H), 5.61-5.57 (m, 1H), 
5.43 (s, 1H), 4.94-4.86 (m, 2H), 3.63 (s, 3H), 2.15 (s, 3H), 1.99-1.93 (m. 2H), 1.73- 
1.69 (m. 1H), 1.45-1.41 (m, 3H), 1.16 (s, 6H); «C NMR (75 MHz, DMSO-de) 8 145.7, 
144.9, 143.9, 143.0, 138.4, 133.4, 133.3, 127.5, 126.4, 117.9, 116.2, 116.1, 114.7, 
114.2, 113.4, 112.1, 73.5, 59.3, 49.7, 32.5, 31.7, 29.1, 28.9, 24.6, 23.8; MS calc'd for 
C25H29O3N: m/e 391.2147. found 391.2153; Analysis calc'd for C25H29O3N 0.50 H 2 Or 
C, 74.97; H, 7.55; N, 3.50; found: C. 75.20; H. 7.45; N, 3.49. 

Example 388 

2.5-dihvdro-9-methvlcarhoxvlate-10-niethoxv-2.2.4-frimPt hvl-5- a llvl-lH- 
fnbenz^pyranor3.4-flquinoline 
MS (DCI/NH3) m/z 406 (M+H)+; 

! H NMR (125 MHz, DMSO) 8 7.92 (d. J = 8.1 Hz, 1 H), 6.48 (d, J = 8.3 Hz, 1 H), 6.75 
(d, / = 8.2 Hz, 1 H), 6.65 (d. J = 8.2 Hz. 1 H). 6.33 (br s, 1 H), 5.90-5.75 (m, 2 H), 
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fcl m 3 \ m M ,Y: ,0 - 5 - 10 ^ 1 * 4 98 Wi } ' iSA - 10 1 3-82 
Hi. U6 (S 3 Hi; < "'' ' " 8 ""' ' "* * 3 * 119 (s - 3 

"C NMR (300 MHr. DMSO) 8 166.1. 156.5. 154.6. 146.3. 133.9. 133.5. 131 9 129 0 

z^T~:£.r n7A - ,,6a ii4 - s - >uo - ■»* «• - 

HRMS(FAB)calcdm/zforC 2 5H 27 N0 4 : 405.1940 (M)+. Found: 405.1939. 

Example 3fiQ 



' flqHinolinp 

1H NMR (300 MHz, DMSO-cfc) 8 8.67 (s. 1H), 7.93 (d, J = 9 Hz, 1H), 6.57 (dd J = 10 
9 Hz. 2H), 6.48 (d, 7 = 9 Hz. 1H), 6.15-6.12 ( m , 2H), 5.41 (s, 1H). 5.31 (q, J =12 Hz.' 

Tn^ tf' 4 ' 59 " 4 49 (m ' 1HX 3 58 (S ' 3H) ' 2 ' 14 3H >' 3H) 
1.10 (s. 3H); MS calc'd for C^H^N: m/e 361.1678. found 361.1671; Analysis calc'd 

forC23H23O3N0.5H2O: C, 74.58; H, 6.53; N, 3.78; found: C, 74.98 ; ^56 N 

Examplft VX) 

f-) CSS, ? ^-diPydrp-IQ-methoxv-? ? 4-trim^hvl^.^i ^ e^^.^,,.,^ . 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.05 (d. J = 9 Hz. 1H). 7.09 (t. 7 = 8 Hz. 1H) 6 72 

f rf = , t HZ ;i H) ; 6 - 66 7 = 9 1H) ' 6 58 (d ' 7 - 8 H2 ' 1H >« 619 <*• 1H), 5.77 (dd, 
/= 6,3 Hz. 1H). 5.50 (d. /= 10 Hz. 1H). 5.43 (s. 1H). 5.19 (dd. J = 6. 2 Hz. 1H) 3 87 

(s 3H). 2.90 (m. 1H). 2.43-2.15 (m. 2H). 2.09 (s. 3H). 1.97-1.70 (m. 2H) 1 31 ( s ' 

3H). 1.09 (s. 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 8 156.2. 131 A 145.^133 7 132 5 

«^o 3 ^; 128 1, 127 * 2 ' 11? 0 ' 116 - 4 ' U3 - 4 ' U31 ' 110 * ^5.3. 15.9, ' ' 

55.6. 49.5, 48.6, 31.6, 29.7, 27.3. 27.2, 24.2; 

(DCI/NH3) m/2 374 (M + H)+; MS (FAB HRMS) calc'd for C25H27NO2: m/e 373 2042 
found: 373.2047. ' ' 

Examplft ^0] 

(-) CSS, Tffl ? 5-dihydrp 10 mgthoxv-7 ? 4.frimft,hvi.s.r r Y r! r h rxen .^. vlvm . 
1H NMR (300 MHz, DMSO-d 6 ) 8 8.03 (d. J = 9 Hz, 1H). 7.07 (t, J = 8 Hz. 1H) 6 68 

lm ff< «^ ^ 1H) ' 5 09 1H) * 3 85 (S ' 3H) ' 2 29 0». 1H). 2.10 (s. 

3H), L95-1.80 (m. 2H). 1.72-1.50 (m, 2H). 1.38-1.10 (m, 2H). 1.28 (s. 3H). 1 05 (s 
3H); 13 C NMR (75 MHz. DMSO-d 6 ) 8 156.2. ,51.0. 145.0. 133.7, 130.4. 129 1 128 1 
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127.1, 126.1. 117.9. 116.5. 113.5. 113.1. 110.1. 105.4, 75.3. 55.6. 495 368 297 
27.3 25J>, 24^6. 24.3. 20.0; MS (DCI/NH 3 ) m/z 388 (M + H)+; MS (FAB HRN15) cate' d 
for C26H29NO2: m/e 387.2198. found: 387.2204. 
[a] 23 D = -138° (c 0.1 14. CHCI3). 

Example ^92 

nibenzonvranon^flqninnijn^, 
1H NMR (300 MHz. DMSO-d 6 ) 5 8.05 (d. / = 9 Hz. 1H). 7.06 (t, J = 8 Hz. 1H) 6 67 
(d. / = 8 Hz. 1H). 6.64 (d. 7 = 9 Hz. 1H). 6.59 (d. / = 8 Hz. 1H). 6.19 (s, 1H). 5 82 (m 
1H). 5.72 (m. 1H). 5.41 (s. 1H). 5.40 (d. J = 10 Hz. 1H). 3.87 (s. 3H). 2.29 (m 1H) 
2.13 (s. 3H). 1 95-1.80 (m. 2H). 1.72-1.50 (m. 2H). 1.38-1.10 (m, 2H), 1 30 (s 3H) 
1.02 (s. 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 8 156.3. 151.4. 145.0. 133 8 1300 
128.3. 127.9, 127.5. 127.1. 126.9. 118.5. 116.4, 113.4, 113.0, 110.2, 1053 76 i 
55.6. 49.4, 37.1. 29.6. 26.8. 24.7. 23.6. 21.2; ; MS (DCI7NH3) m/z 388 MS 
(FAB HRMS) calc'd for C26H29NO2: m/e 387.2198. found: 387 2206 
M d = -147° (c 0.080. CHCI3). 

Examnle 39^ 

f-) fSS. 3'R) ? 5-dihvqrO-10-m P fhoTV-2;2.4.fri m< .th» V ^ f cv Hnp ff n,. n .^ vn m 

fllbenzonvranon4-n 1 ,,t Tin |i nr 
1H NMR (300 MHz. DMSO-d 6 ) 8 8.07 (d, J = 9 Hz, 1H). 7.08 (t, 7 = 8 Hz, !H) 6 70 

7 8 ™ T^f ^ 7 = 9 1H) ' 6 61 (d * 7 = 8 HZ ' 1H) ' 6 22 1H >- 5.82- 

St ( 7 = 13 HZ ' 1HX 5 41 (d ' 7 = 10 HZ - 1H) ' 188 < s ' 3H >« 2 92 

1H). 2.30 (m. 1H). 2.20 (m. 1H), 2.15 (s, 3H). 1.50-1.40 (m, 2H), 1 33 (s 3H) 1 05 

(s. 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 8 156.3. 151.8. 145.1, 133.8 132 0 m 8 

i^Jfii^T- 7, U7 °- 116 - 5 - 113A U3 - 3 * 112 - 9 ' 109 - 9 - io5 - 2 - «** 

76.3, 49.3, 48.4. 32.4, 31.6. 26.7, 24.6, 23.9, 23.6; MS (DCI/NH3) m/z 374 (M + H)+- 
MS (FAB HRMS) calc'd for C25H27NO2: m/e 373.2042, found: 373.2049. 

Example 394 

2.5-dihYdr0-9-hYdr0XY-10-methoyv.2.2 4.trim,,, h ^ -^nf^. pP n^ Y n . m . 
fl1benzonvninon.4-fl T ,; n »|i n f 
1H NMR (300 MHz. DMSO-d 6 ) 8 8.71 (s. 1H), 7.92 (d. 7 = 8 Hz, 1 H). 6 62 (d 7 = 9 
Hz, 1H). 6.60 (d. 7 = 9 Hz. 1H). 6.47 (d. 7 = 9 Hz. 1H). 6.18 (br s, 1H), 5.63 (dd, 7 = 4 
9 Hz. 1H). 5.43 (br s. 1H). 5.36 (m. 2H). 3.64 (s, 3H). 2.44 - 2.33 (m. 1H). 2 33 - 2 19* 
(m, 1H). 2.15 (s. 3H). 1.70 (m, 2H). 1.16 (s. 6H). 0.75 (t, 7 = 8 Hz. 3HV MS 
35 (DCI/NH3) (M+H) + 392. 
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Example 

2 . S-dihydro-9-hvrtmrv- 1 O-methoxv-? ■2.4-tr8n Wi thvi- w ^n^^ p , ff 

mhftnyr> pV rn nn f^,4.fl 1 itit ? r > |i nft 

MS (DCI/NH3) m/z 458(M+H)+; 
1HNMR (400 MHz, DMSO-d6) 8.62(S, 1H), 7.92(d, 1H), 7.27(t, 1H), 7.12(d, 1H), 
6.94(dd, 1H), 6.82(s, 1H), 6.72(d, 1H), 6.67(s. 1H), 6.44(d, 1H), 6.27(d, 1H). 6 20(s 
1H), 5.29(s, 1H), 2.55(s. 2H), 2.18(s, 2H). 1.81(s, 2H), 1.25(s, 2H). 1.12(s, 2H). 

Example ^Ofi 

lMiflunromethQTY-'f-rrKmethvlthin^methnxvlphenvn-? 9 4 - trimethv1.iq_ ? ^fjihTlIm 

rnhenznpvrannp 4-flqiiinnlinr 

MS (DCI/NH3) 496 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 6 7.80 (d, J=8.5 Hz, 1 H), 7.21 (t, JH-F= 56 Hz, 1 H), 
7.20-7.12 (m, 2 H), 6.99 (t, 1H), 6.82-6.68 (m. 7 H), 6.29 (d, J=l.l Hz, 1 H). 5 40 (s 

1 H), 5.14 (s, 2 H), 2.08 (s. 2 H), 1.85 (s, 2 H), 1.22 (s. 2 H), 1.16 (s, 2 H); 
HRMS calcd for C28H 27 N02F2S is 495.1680. Found 495.1682. 

Example. 1Q7 

2 . 5-dihvdrP-7-bromo-9-hvdroxv-ifKrhinm.? 9 4- r r im e thvi-<i. g n YMF . 
rnheny^ PV rn PfT f^ 4-fiqnffflffinr 

MS (DCI/NH3) m/z 448 (M+H)+; 

*H NMR (300 MHz, DMSO) 5 10.03 (s, 1 H). 7.90 (d, 7 = 8.5 Hz, 1 H), 7.00 (app s, 2 
H), 6.63 (d, J = 8.4 Hz, 1 H). 6.43 (br s, 1 H), 5.92-5.77 (m, 2 H), 5.47 (br s, 1 H), 
5.11-4.97 (m, 1 H), 2.44-2.26 (m, 2 H), 2.19 (s, 3 H), 1.22 (s, 3 H), 1.18 (s, 3 H); ' 

C NMR (125 MHz, DMSO-d 6 ) S 156.7, 150.2, 148.6, 144.0, 139.1, 136.3, 135.5, 
130.8, 129.2. 124.4, 117.6. 115.9. 115.2. 114.0. 111.6. 75.9. 51.6. 48.3. 35.5. 29 8 
27.9,24.0; 

HRMS (FAB) calcd m/z for C^H^BrClNOz: 445.0444 (M)+. Found: 445.0436. 
HRMS (FAB) calcd m/z for C 22 H 21 79 BrClN02: 447.0424 (M)+. Found: 447.0413. 
Anal. Calcd for C 22 H 2l BrClN0 2 : C, 59.15; H. 4.74; N, 3.14. Found: C, 59.31; H 4 85- 
N, 3.22. " " " * 

Examnle V)R 

2 . 5-dihvdro-Q-hYdrnTv. to-methoxv-? ?.4-trimefhvi-s- n .hvrimrvphe n Y n.i h - 
niben7onvmnnn4-f| f1 ni> T nlj n ^ 
MS (DCI/NH3) m/z 416(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 9.22(s, 1H). 8.56(s. 1H). 7.92(d. 1H). 6.98(t. 1H). 
6.71(d, 1H). 6.64(d, 1H). 6.58(m, 2H), 6.54(dd, 1H), 6.44(d. 1H), 6.22(d, 1H), 6.22(s, 
1H). 5.27(s. 1H), 2.56(s, 2H). 1.82(s, 2H), 1.24(s. 2H). 1.1 2(s. 2H). 
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Example 309 

2 S-riihvdrn-9-methvlthinmftthnxv- 1 O-methoxv-2 ■?-4-trimethy1-5-f^ 
fmRthv1thio>methoxvphenvn-lH-rnbenzopvranof3.4-flquinn1ine 
MS (DCI/NH3) m/z 526(M+H)+ 
5 1H NMR (400 MHz, DMSO-d6) 7.94(d. 1H), 7.14(t. 1H), 6.82-6.70(m, 6H). 6.50(d, 
1H), 6.24(s, 1H), 5.29(s, 1H), 5.16(s, 2H), 5.14(s, 2H), 2.61(s, 2H), 2.14(s, 2H), 
2.08(s, 2H), 1.82(s, 2H), 1.24(s, 2H), 1.16(s, 2H). 

Example 400 

2 S-dihvdm-Q-hvdmxv- 1 0-methnxv-2 2.4-trimethvM-n-f methvlthinmethnxv^nhenvl V 1 H- 

io r 1 lbenzQpyranor3.4-f|qninoline 

MS (DCI/NH3) m/z 476(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 8.58(s, 1H), 7.92(d, 1H), 7.12(t, 1H), 6.82-6.6.7 l(m, 
4H), 6.62(s, 1H), 6.42(d, 1H), 6.26(d, 1H). 6.25(s, 1H), 5.28(s, 1H), 5.12(s, 2H), 
2.55(s, 2H), 2.07(s, 2H), 1.84(s, 2H), 1.22(s, 2H), 1.15(s, 2H). 
15 Example 401 

9-hydroxy-10-chlprg-5-fphenyIni6thy1en6)-2.2.4-trimethyl-IH-2.g-dihyclrp- 

rnbenzopyranor3.4-f1quinoline 
1H NMR 8 9.48 (s, 1H), 7.98 (m, 1H). 7.42 (m, 1H), 7.22 (m, 5H), 7.00 (m, 1H), 6.71 
(m, 1H), 6.52 (m, 1H), 6.42 (m, 1H), 5.47 (m, 0.5H), 5.12 (m, 0.5H), 1.96 (s, 2H), 
20 1.02 (s, 2H), 0.85 (s, 2H); mass spectrum (DCI) m/z: 416 (M + 1); Calcd for 
C26H22CINO2: 415.1229. Found: 415.1229. 

Example 402 

2.5.dihvdro-9-hvdmxv- 1 0-methf.xv-2.2.4-trimethv1-5-f f2-N.N- 
dimethvlcarhamovloxv1phenvn-lH-rnbenzoDvranor3.4-nquinoline 
25 MS (DCI/NH3) 504(M+NH4)+, 487(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 8.59(s, 1H), 7.92(d, 1H), 7.22(t, 1H), 7.09(d, 1H), 
6.91(dd, 1H), 6.81(t, 1H), 6.72(d. 1H), 6.66(d. 1H), 6.44(d, 1H), 6.24(d, 1H), 6.27(s, 
1H), 5.28(s, 1H), 2.55(s, 2H), 2.949s, 2H), 2.82(s, 2H), 1.81(s, 1H), 1.24(s, 2H), 
1.12(s. 2H). 

30 Example 403 

2.5-dihvdro-9-N.N-dimethv lcnrhnmnv1nxv-10-methf)xv.2.2.4-trimethvl-Wr2-N.N- 
dimethylcarhamoyloxylphenyn-lH-rnbenzopvranor3.4-flquino1ine 
MS (DCI^H 3 ) 575(M+MH4)+; 1H NMR (400 MHz, DMSO-d6) 7.90(d, 1H), 7.25(t, 
1H), 7.1 l(d, 1H), 6.95(dd, 1H), 6.85(s, 1H). 6.79(s. 1H), 6.75(d, 1H), 6.71(d, 1H), 
35 6.52(d, 1H), 6.49(s. 1H), 5.41(s, 1H), 2.52(s, 2H), 2.02(s, 2H). 2.94(s, 2H), 2.89(s, 
2H). 2.85(s, 2H), 1.84(s, 2H), 1.25(s. 2H), 1.1 5(s, 2H). 
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Example 404 

1 s.dihvdm-9-hvdmxv-10- rh1ftrf>-2.2.4-trimethv1-S-ethv1-1H-ri1benzonvranor3.4- 

flquinoline 

*H NMR (300 MHz, DMSO-de) 5 9.59 (s, 1H), 7.91 (d, 7 = 8 Hz, 1H), 6.75 (s, 2H), 
5 6.62 (d, 7 m 8 Hz, 1H), 6.29 (d, 7 = 2 Hz. 1H). 5.46 (m, 2H), 2.14 (s, 3H). 1.57 (m, 
2H), 1.19 (s, 3H), 1.15 (s, 3H), 0.89 (t, 7 = 7 Hz, 3H); Hi Res MS (APCI) calc'd for 
C21H22NO2CI: 355.1339, found 355.1353. 

Example 405 

9 S.Hn,vHiYv9-hvri rnTV-10-chlorn.2.^ 
10 fjquinoline 

1H NMR (300 MHz, DMSO-de) 8 9.57 (s, 1H), 8.02 (d, 7 = 8 Hz, 1H), 6.76 (s, 2H), 
6.65 (d. 7 = 9 Hz, 1H), 6.45 (s, 1H), 5.45 (s, 1H), 5.32 (d, 7 = 9 Hz, 1H), 2.17 (s, 3H), 
1.70 (m, 1H), 1.30 (s, 3H). 1.02 (s, 3H), 0.92 (d, 7 = 6 Hz, 3H), 0.67 (d, 7 = 6 Hz, 3H); 
HRMS(APCI) m/fe calc'd for C22H24NO2CI: 369.1496, found 369.1492. 
15 Example 406 

9-hvriroxv-10-m ftthr,xv-5-fr>henv1methvleneV2.2.4-trimethv1-1H-2.5-dihvdro- 
f 1 1hpn7.npvrannn.4-flauinoline 

MS (DCI/NH3) 412 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 8 8.92 (s, 1 H), 8.12 (d, 7=8.8 Hz, 1 H). 7.62 (d, 7=8.8 
20 Hz, 2 H), 7.22-7.15 (m, 2 H), 6.77 (d. 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s, 1 H), 
5.46 (s, 1 H), 5.29 (s, 1 H), 2.65 (s, 2 H), 1.90 (s, 2 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO2 is 41 1.1824. Found 41 1.1821. 

Example 407 

2.5-dihvdro-9-hvdrnxv-10-rh1nrn-2.2.4- trimethvl-5-hutvl-lH-rnhenyonvranor3.4- 

25 Hqui"oli"e 

1H NMR (300 MHz, DMSOd 6 ) 8 9.55 (br s, 1H), 7.91 (d, 7 = 9 Hz, 1H), 6.74 (s, 2H), 
6.61 (d, 7 = 8 Hz, 1H), 6.26 (d, 7 = 1 Hz, 1H), 5.56 (dd, 7 = 1 1. 2 Hz, 1H), 5.45 (br s, 
1H), 2.15 (m, 3H), 1.64 (m, 1H), 1.46 (m, 1H), 1.31 (m, 4H), 1.19 (s, 3H), 1.15 (s, 
3H), 0.78 (t, 7 = 7 Hz, 3H); MS (DCI/NH3) m/e (M+H) + 384. 

30 Example 408 

2.S-dihvdrr>-9-hvdroxv- 1 0-methnxv-7 7 4-trimftthvl-S-f 1 -thiazol-2-vtt-lH- 
f 1 1ten7npvranon.4-flauinoline 
J H NMR (300 MHz, DMSO-d<5) 8 8.72 (s, 1H), 8.02 (d, 7 = 8 Hz, 1H), 6.88 (s, 1H), 
6.70 (d, 7 = 8 Hz, 1H), 6.68 (d, 7 = 8 Hz, 1H), 6.61 (d. 7 = 9 Hz, 1H), 6.54 (s, 1H), 

35 6.20 (s, 1H), 5.49 (s, 1H), 3.72 (s, 3H), 2.57 (s, 3H), 2.30 (s, 3H), 1.33 (s. 3H), 1.14 
(s, 3H); NMR (75 MHz, DMSO-de) 8 182.9, 182.5, 181.3, 179.8, 169.8, 167.9, 
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165.5, 163.8, 154.6, 154.4, 153.6, 151.7, 151.3, 150.0. 127.0, 96.8, 87.2, 67.6. 65.7, 
60.3; MS (DCI/NH3) (M+H)*322. 

Example 409 

2.5-dihvdro-9-hvdmxv- 1 0-chloro-2.2.4-trimethvl-5-f 2-methvl pmpvn-l H- 

5 nibenzopvranor3.4-flquinoline 

lH NMR (300 MHz. DMSO-tfc) 8 9.59 (br s. 1H). 7.91 (d. J = 9 Hz, 1H). 6.75 (d, 7 = 8 

Hz, 1H), 6.73 (d, 7 m 8 Hz, 1H). 6.62 (d, 7 = 8 Hz, 1H), 6.28 (d, 7 = 2 Hz, 1H), 5.70 

(dd, 7 = 12, 2 Hz, 1H). 5.45 (br s, 1H), 2.17 (s. 3H), 1.68 (m, 2H), 1.23 (m. 2H), 1.19 

(s, 3H), 1.15 (s, 3H), 0.98 (d, 7 = 6 Hz, 3H), 0.75 (d, 7 = 7 Hz, 3H); MS (DCI/NHj) m/e 

10 (M+H) + 384. 

Example 410 

2.5-dihvdro-9-hvdroxvmethvl- 1 0-chloro-2.2.4-trimethv1-5-allv1- 1 H-rnhenzn pvrannn.4- 

flqmnolins 

MS (DCI/NH3) m/z 381 (M)+; 
15 'H NMR (500 MHz, DMSO) 5 7.9 1 (d, 7 = 8.4 Hz, 1 H), 7.30 (d, 7 = 8.5 Hz, 1 H), 6.90 
(d, 7 = 8.4 Hz, 1 H), 6.64 (d. 7 = 8.5 Hz, 1 H), 6.32 (br s, 1 H), 5.90-5.73 (m, 2 H), 
5.47 (br s, 1 H), 5.28 (t, J = 5. 1 Hz, 1 H). 5.04 (dd, 7 = 10.2, 1.1 Hz, 1 H), 4.97 (dd, J = 
10.2. 1.1 Hz. 1 H). 4.64-4.50 (m, 2 H), 2.46-2.25 (ra. 2 H), 2.17 (br s, 3 H), 1.21 (s, 3 
H), 1.16 (s. 3 H); 

20 HRMS(FAB)calcdm/zforC23H 2 4ClN02: 381.1496 (M)+. Found: 381. 1495._ 

Example 41 1 

2.5-dihvdro-9-hvdroxv- 1 0-chlnrn-2.2.4-trimethvl-5-propvl- 1 H-f 1 1henzopvranon.4- 

flquinoline 

»H NMR (300 MHz, DMSO-d6) 5 9.55 (s. 1H), 7.90 (d, J = 9 Hz, 1H), 6.74 (s, 2H), 
25 6.60 (d, J = 9 Hz, 1H), 6.26 (s. 1H), 5.59 (d, J = 9 Hz, 1H). 5.45 (s. 1H), 2.15 (s, 3H), 
1.65 (ra, 1H), 1.38 (m, 3H), 1.19 (s, 3H), 1.15 (s, 3H), 0.82 (t, J= 1 Hz, 3H); NMR 
(75 MHz, DMSO-d 6 ) 5 148.6, 146.1, 143.6, 134.8, 133.4, 127.4. 127.0, 123.9, 116.2, 
115.9, 115.9. 115.2, 113.9, 112.5, 73.9, 49.8. 33.4. 29.4. 28.8, 23.8, 18.7, 13.4; Hi 
Res MS (APCI) m/e calc'd for C22H24NO2CI: 369.1496, found 369.1504. 
30 Example 412 

9-hvdroxv-10-methoxv-S-( , r3-fluorophenvnmethvlene'>-2.2.4-trimethvl-lH-2.S-dihvdro- 

rnbenzopyranor3.4-flquinoline 
1H NMR (200 MHz, DMSO-d6) 8 9.04 (s, 1H), 8.22 (d, 1H), 7.62-7.27 (m. 2H). 7.10- 
7.02 (m, 1H), 6.86 (d, 1H), 6.78 (d, 1H), 6.72 (d, 1H), 6.70 (s, 1H), 5.56 (s, 1H), 5.46 
35 (s, 1H), 2.72 (s, 2H), 1.96 (s, 2H). 1.27 (s, 2H). MS (DCI/NH3) m/z 420 (M+H)+; 
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Anal, calcd for C 2 7H 2 4N02F' 0.25 H20: C, 75.51; H, 5.62; N, 2.26. Found: C, 74.84; 
H, 6.17; N,2.91. 

Example 413 

0-| 1 Y ^vv-in-ch1nro-5-rr2-nv rirtvnn 1 ftthv1pnAV?7.4.trimftrhv1-1H-2.5-dihvdl^ 

5 fnhen7.opvranon.4-nauinoline 
MS (DCI/NH3) m/z417 (M+H)+; 

1H NMR (200 MHz, DMSO) 8 9.79 (br s, 1 H), 8.51 (ddd, J=5.9, 1.6, 1.0 Hz, 1 H), 
8.42 (d, J=8.6 Hz. 1 H), 8.24 (dt, J=7.8, 1.0 Hz, 1 H), 7.52 (td, J=7.8, 1.7 Hz. 1 H), 
7.22 (ddd. J=7.7, 5.8, 1.2 Hz, 1 H), 7.00 (d, J=8.5 Hz, 1 H), 6.88 (d, J=8.6 Hz, 1 H), 
10 6.81 (d, J=8.5 Hz, 1 H), 6.62 (br s. 1 H), 5.71 (s, 1 H), 5.51 (br s. 1 H), 2.00 (br s, 2 
H). 1.28 (br s, 6 H); 

13C NMR (125 MHz, DMSO-d6) 8 152.5. 149.7. 146.4, 145.7, 126.5, 126.1, 122.7, 
128.7, 128.2, 122.0, 122.4, 121.5, 118.2, 117.7, 117.6, 116.5, 115.5, 114.8, 114.4, 
114.1, 112.9, 49.5, 29.7, 28.1, 21.2; 
15 HRMS (FAB) calcd m/z for C25H21CIN2O2: 416.1291 (M)+. Found: 416.1288. 

Example 414 

iyi-rs^-O-hvdrnxv.s-rf^st-n-h v HroYvmfithvlirvclnhftxen-3-vn- lO-methp^Y-2.2,4- 

trimp.thv1-2.S-riihvdro-lH- f11hftn7npvrannr3.4-f1auinolinC 
1H NMR (200 MHz, DMSO-d6), 8 8.49 (s, 1 H), 7.99 (d, 7=8.5 Hz, 1 H), 6.64 (d, /=8.5 
20 Hz, 1 H). 6.58 (d, /=8.5 Hz, 1 H), 6.47 (d, /=8.5 Hz, 1 H), 6.21 (br s. 1 H), 5.99 (br s, 
1 H), 5.40 (br s, 1 H), 5.26-5.21 (m, 1 H). 4.81-4.72 (m. 2 H). 4.02-4.02 (m, 1 H). 
2.61-2.58 (m, 1 H), 2.52 (s, 2 H). 2.00-2.95 (m. 1 h). 2.21 (s, 2 H), 1.61-1.40 (m, 4 H). 
1.22 (s, 2 H), 1.28-1.24 (m, 2 H), 1.04 (s, 2 H); 

Anal, calcd for C27H21NO4: C, 74.80; H. 7.21; N, 2.22. Found: C, 74.77; H. 7.15; N. 
25 2.12. 

Example 415 

n. HS^-Q-hvdmxv- S-r^^-n-meth^v^rhnnvncvclnhexen-3-vn- 1 O-fflffthpxy-2.2,4- 
trim ^ vl-? S-dihvrir o- 1 H-r 1 1henznpvranof 3.4-flQuinoline 
MS (DCI/NH3) 462 (M+H)+; 
30 1H NMR (200 MHz, DMSO-d6), 8 8.72 (s, 1 H), 8.04 (d, J=8.5 Hz, 1 H), 6.90-6.87 (m, 
1 H), 6.67 (d, J=8.5 Hz, 1 H), 6.64 (d, J=8.5 Hz, 1 H), 6.52 (d, J=8.5 Hz, 1 H), 6.25- 
6.29 (m, 1 H), 5.50-5.44 (m, 2 H), 4.06-4.00 (m. 1 H), 2.66 (s, 2 H), 2.62 (s, 2 H), 
2.20-2.27 (m. 1 H), 2.18-2.05 (m. 1 H). 2.12 (s. 2 H), 1.72-1.60 (m. 2 H), 1.25-1.24 
(m, 2 H), 1.20 (s, 2 H), 1.04 (s, 2 H); 
35 HRMS calcd for C28H 2 iNOs is 461.2202. Found 461.2196. 

Anal, calcd for C28H21NO5 . 0.25 H20: C, 72.15; H, 6.81; N, 2.00. Found: C. 72.06; 

H, 7.06; N, 2.82. 
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Example 416 

2.5-dihvdrQ-9-hvdroyv-10.methoxv-2.2.4-trimethv1-5-n.S-riirhlnm phenvn-1H- 

T 1 1henzopvranon.4-flquinnline 

MS DO m/z 468 (M+H)+; 
5 1H NMR (200 MHz, DMSO), 5 8.69 (s, 1 H), 7.96 (d, J=8.8 Hz, 1 H), 7.44 (t, J=1.8 
Hz, 1 H), 7.17 (d, J=1.8 Hz, 2 H), 6.76 (d, J=8.4 Hz, 1 H), 6.70 (s, 1 H). 6.48 (d, J=8.8 
Hz, 1 H), 6.28 (d, J=8.8 Hz, 1 H), 6.25 (d, J=1.5 Hz, 1 H), 5.41 (s, 1 H), 2.57 (s, 2 H), 
1.82 (s, 2 H), 1.25 (s. 2 H), 1.14 (s, 2 H); 13C NMR (200 MHz, DMSO), 5 145.9, 
145.2, 142.6, 142.1, 122.7, 122.0, 128.8, 127.6, 127.2, 127.1, 126.6, 118.2. 117.9, 
10 117.2, 114.5, 112.2, 72.7, 59.0. 49.8. 29.6, 28.2, 22.2. 

HUMS calcd for C26H23CIFNO3 is 467.1066. Found 467.1064. 

Example 417 

(-) (5S.3'S) 2.5-dihvdro-9-hvdmxv-1 0-chloro-2.2.4-trimethvl-5-f 1 -mftthvl rvclohexen-^- 

vl V 1 H-f 1 lhenznpvrannre-4-flquinnline 

15 MS (DCI/NH3) m/z 422 (M + H) + ; 

'H NMR (300 MHz, DMSO) 8 9.55 (s, 1 H), 8.02 (d, J = 8.4 Hz. 1 H), 6.77 (app s, 2 
H), 6.68 (d. J = 8.4 Hz. 1 H). 6.41 (br s. 1 H), 5.50-5.42 (m. 2 H), 4.88 (br s, 1 H), 
2.23-2.15 (m, 1 H), 2.07 (br s, 3 H), 1.91-1.80 (m, 2 H). 1.76-1.63 (m. 2 H), 1.60-1.46 
(m, 1 H). 1.50 (br s, 3 H), 1.38-1.28 (m, 1 H), 1.30 (s, 3 H), 1.09 (s, 3 H); 

20 ,3 C NMR (125 MHz. DMSO) 5 148.6, 145.7, 143.7. 135.8. 133.7, 132.6, 128.2, 126.8, 
123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4. 75.6, 49.5, 36.3, 29.6, 29.3, 27.5, 
25.1, 24.2, 23.7, 20.2; 

HRMS (FAB) calcd m/z for C26H28CINO2: 421.1809 (M)+. Found: 421.1810. 

Example 418 

25 M (5S.3'R^ 2.5-dihvdro-9-hvdrnxv-10-ch1om-2.2.4-trimethvl-5-n -mpt hvlcvclohexen-^- 

y 1 VI H-n lbpn?;opyranor3.4-flquinoline 
MS (DCI/NH3) m/z 422 (M + H)+; 

'H NMR (300 MHz, DMSO) 5 9.58 (s, 1 H), 8.05 (d. J = 8.4 Hz, 1 H), 6.79 (ABq, J = 
8.0 Hz. An AB = 14.4 Hz, 2 H), 6.67 (d, J = 8.3 Hz, 1 H), 6.47 (br s, 1 H), 5.49-5.46 (m, 
30 2 H), 5.35 (d, / = 8.9 Hz, 1 H), 2.28-2.15 (m, 1 H), 2.12 (br s, 3 H), 1.93-1.80 (m, 1 
H), 1.78-1.63 (m, 2 H), 1.64-1.51 (m. 1 H), 1.62 (br s, 3 H), 1.31 (s. 3 H),1.25-1.13 
(m, 2 H). 1.04 (s, 3 H); 

I3 C NMR (125 MHz, DMSO) 5 148.7, 145.8. 144.2, 135.1, 134.0, 132.1. 127.9, 126.7, 
123.7, 121.4, 118.0, 116.0 (2), 115.4, 114.2, 112.4, 103.4, 76.4, 49.5, 37.1, 29.5, 
35 27.2, 24.5, 23.8 (2), 21.6; 

HRMS (FAB) calcd m/z for C26H 28 ClNO : : 421.1809 (M) + . Found: 421.1816. 
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Example 419 

f+t (5R .VS) 2.5-dihvdro-9-hvdroxv- 1 0-ch1r.ro-2.2.4-trimethv1-5-fl-methvlcvc1nhex e ii.^- 

y 1 V 1 H-fl lb€n7iopyranQr3.4-flquinolin6 
[afo 25 +237.8 0 (c = 0.5, CHC1 3 ); 
5 MS (DCI/NH3) m/z 422 (M + H)+; 

'H NMR (300 MHz, DMSO) 5 9.58 (s, 1 H), 8.05 (d, / = 8.4 Hz, 1 H), 6.79 (ABq, / = 
8.0 Hz, Aiiab = 14.4 Hz, 2 H), 6.67 (d, J = 8.3 Hz, 1 H), 6.47 (br s, 1 H), 5.49-5.46 (m, 
2 H), 5.35 (d, J m 8.9 Hz, 1 H), 2.28-2.15 (m, 1 H), 2.12 (br s, 3 H), 1.93-1.80 (m, 1 
H), 1.78-1.63 (m, 2 H), 1.64-1.51 (m. 1 H), 1.62 (br s, 3 H), 1.31 (s, 3 H).1.25-1.13 
10 (m, 2 H), 1.04 (s, 3 H); 

,3 C NMR (125 MHz, DMSO) 8 148.7, 145.8, 144.2. 135.1, 134.0, 132.1, 127.9, 126.7, 
123.7, 121.4, 118.0, 116.0 (2), 115.4, 114.2, 112.4, 103.4, 76.4, 49.5, 37.1, 29.5, 
27.2, 24.5, 23.8 (2), 21.6; 

HRMS(FAB)calcdm/zforC 2 6H 2 8ClN02: 421.1809 (M)+. Found: 421.1806. 
IS Example 420 

M (SK.Vm 2.5-dihvdro-9-hvrirnxv- 1 0-ch1nm-2.2.4-trimethvl-5-( 1 -methvlcvclohexen-3- 

y 1 V I H-r 1 lb6nzopyranQr3.4-flqwinpUne 
[otto 25 +147.5 ° (c = 0.2. CHC1 3 ); 

MS (DCI/NH3) m/z 422 (M + H)+; 

20 *H NMR (300 MHz, DMSO) 5 9.55 (s, 1 H), 8.02 (d, J = 8.4 Hz, 1 H), 6.77 (app s, 2 
H), 6.68 (d, J = 8.4 Hz, 1 H). 6.41 (br s, 1 H), 5.50-5.42 (m. 2 H), 4.88 (br s, 1 H), 
2.23-2.15 (m, 1 H), 2.07 (br s, 3 H), 1.91-1.80 (m, 2 H), 1.76-1.63 (m, 2 H), 1.60-1.46 
(m, 1 H), 1.50 (br s, 3 H), 1.38-1.28 (m, 1 H), 1.30 (s, 3 H), 1.09 (s, 3 H); 
13 C NMR (125 MHz. DMSO) 5 148.6, 145.7, 143.7, 135.8, 133.7, 132.6, 128.2, 126.8, 

25 123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4, 75.6, 49.5, 36.3, 29.6, 29.3, 27.5, 
25.1, 24.2. 23.7. 20.2; 

HRMS (FAB) calcd m/z for C 26 H28aN0 2 : 421.1809 (M) + . Found: 421.1794. 

Example 421 

r+/->2.S-dmv<lro-9-f4-N.N-dimemvlamino-4-oxo-hutanovloxvV10-chloro-2.2.4-trimethvl- 
30 5-allvl-l H-rnhen7opvranorV4-ftquino1ine 

MS (EST) m/z 495 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 5 7.90 (d, 1H), 6.99 (d, 1H), 6.92 (d, 1H), 6.64 (d,lH), 
6.42 (s, 1H). 5.81-5.76 (m, 2H), 5.48 (s, 1H), 5.07-4.94 (m, 2H), 2.99 (s, 2H), 2.84 (s, 
2H), 2.82-2.68 (m, 4H), 2.41-2.27 (m, 2H), 2.18 (s, 2H), 1.20 (s, 2H), 1.17 (s, 2H). 
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Example 422 

M2.5-dihvdro-9-hvdroxv-10-ch)nm.2.2.4-trimethvl-5-cvclnpentvl-m- 

f 1 lhen?:opyrannf 3.4-flqHiinQliin6 
MS (DCI/NH3) m/z 296(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 1H NMR (200 MHz, DMSO-d6) 5 9.50 (bs, 1H), 8.04 
(s, 1H), 6.77 (d, 1H), 6.72 (d, 1H), 6.65 (d, 1H). 6.42 (d, 1H), 5.50 (s, 1H), 5.42 (d, 
1H) 2.18-1.08 (m, 18H). 

Example 423 

2.5^ihvdro-9-f4-N.N-dimethv1amino-4-nx^^^ 

n-methvlethvn-1H-mheny.npvrannn.4-nqiiinnlin ( » 
lH NMR (400 MHz, DMSO-d6) 8 7.92 (d, J=8.5, 1H), 6.83 (d, J=8.5, 1H), 
6.71-6.65 (m, 2H), 6.31 (d, J=1.7, 1H), 5.46 (br m. 1H), 5.37 (d. J=9.7, 1H), 3.61 (s, 
3H), 3.00 (s, 3H), 2.84 (s, 3H), 2.80 (m, 2H). 2.70 (m, 2H). 2.17 (s, 3H), 1.80 (m, 
1H), 1.31 (s, 3H), 1.03 (s, 3H), 0.95 (d. J=6.4, 3H), 0.65 (d, J=6.8, 3H); 13C NMR 
(125 MHz, DMSO-d6) 5 171.5, 170.4, 149.0, 148.0. 145.6, 138.3, 133.6, 131.0, 127.9, 
125.8, 120.7, 118.2, 118.2, 115.4, 113.4. 112.1, 78.0, 60.0, 49.4. 36.4, 34.9, 30.9, 
29.6, 28.9, 27.6, 27.3, 23.8, 19.4, 17.8; MS (ESI/NH3) m/e 493(M+H)+, 515(M+Na)+; 
HRMS calcd m/z for C29H26N2O5: 492.2624. Found: 492.2613. 

Example 424 

2.5-dihvdro-9-f4-N.N-dimethv1amino-4-oxo-hutannv1oxvVin.methnxv-S- fphenv1methvlV 
2.2.4-trimethvl- 1 H-f 1 1henznpvranc.n.4-flquirinlintt 
1H NMR (500 MHz, DMSO-d6) 8 7.90 (d, J=8.8. 1H), 7.29-7.26 (m, 2H), 7.21 
(m, 1H). 7.09 (d, J=7.0, 2H), 6.89 (d. J=8.8. 1H), 6.66 (d, J=8.8. 1H), 6.60 (d, J=8.8. 
1H). 6.25 (d. 1-1.8, 1H), 5.98 (dd. J=10.1. 2.5, 1H), 5.42 (s. 1H), 2.67 (s, 2H), 2.01 
(s, 2H). 2.97 (ra, 1H), 2.85 (s. 2H), 2.84-2.81 (m, 2H), 2.72-2.69 (m, 2H), 2.22 (s, 
2H), 1.17 (s, 2H), 1.14 (s, 2H); 13C NMR (125 MHz, DMSO-d6) 8 171.5, 170.4, 148.2, 

148.1, 146.2, 128.4, 127.6, 122.4, 121.9, 128.9, 128.2, 127.2, 126.2, 126.2, 120.8, 

118.2, 116.2, 115.2, 112.9, 112.6. 74.8, 60.1, 49.7, 28.2, 24.9, 29.2, 29.1. 28.9, 27.6, 
24.2; MS (ESI/NH3) m/e 541(M+H)+, 562(M+Na)+; Anal. Calcd for C33H36N2O5: C 
72.21, H 6.71, N 5.18. Found: C 72.87, H 6.97, N 4.90. 

Example 425 

2.5-dihvdro-9-f4-N.N-dimethvlamino-4-oxo-hutanov1oxvVin-merhnyv-7 2.4-trimethvl-5- 
f2-thienvn-lH-rnhenzonvrannn.4-nqninr>Hnp 
*H NMR (500 MHz, DMSO-d6) 8 7.90 (d, J=8.4, 1H), 7.40 (dd, J=5.0, 1.3, 1H), 
6.96 (s, 1H), 6.86 (m, 1H), 6.80 (m, 1H), 6.74-6.71 (m, 2H), 6.57 (d, J=8.4, 1H), 6.32 
(d, J=1.8, 1H), 5.41 (s, 1H), 3.58 (s, 3H), 2.98 (s, 3H), 2.83 (s. 3H), 2.77-2.74 (m, 
2H), 2.68-2.65 (m, 2H), 1.95 (d, J-l.l. 3H), 1.23 (s, 3H), 1.15 (s. 3H); 13C NMR (125 
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MHz, DMSO-d6)8 171.1, 170.2, 148.6, 147.5, 146.0, 142.8, 138.4, 132.8, 130.1, 
128.0, 127.2, 126.3, 126.1, 125.9, 125.8, 120.4, 118.4, 116.8. 115.8, 114.3. 112.3, 
70.9, 59.5, 49.7, 36.2, 34.7, 29.5. 28.7. 28.5, 27.4. 22.8; MS (ESI/NH3) m/e 
533(M+H)+. 555(M+Na)+; Anal. Calcd for C20H22N2O5S: C 67.65, H 6.06. N 5.26. 
5 Found: C 67.48, H 6.16, N 5.07. 

Example 426 

9 S-Hihvrim-9-f 4-N.N-dimeth vlaminnhutannvlnxvl 1 0-Tne»,thoxv-2.2.4-trimethvl-S-(2- 
prnpenvn-lH-rnhfin7nnvranor3.4-nauinoline 
1H NMR (500 MHz, DMSO-d6) 5 7.85 (d, J=8.4, 1H), 6.86 (d. J=8.4. 1H), 
10 6.68-6.61 (m, 2H). 6.25 (d, J=1.5, IH), 5.86-5.78 (m. 2H). 5.46 (s, 1H). 5.06-4.98 (m, 
2H), 2.61 (s. 2H). 2.62 (t, J=7.1. 2H), 2.47 (m, 1H), 2.22 (t, J=7.0. 2H), 2.25 (m. 1H). 
2.18 (s, 2H), 2.16 (s, 6H). 1.80 (m, 2H), 1.18 (s, 2H), 1.17 (s. 2H); 13C NMR (125 
MHz, DMSO-d6)5 171.8, 148.4. 147.9. 146.2. 128.5, 124.0. 122.5, 122.1. 127.2, 
126.2, 120.7. 118.2. 117.2. 116.2, 115.0. 112.8, 112.6, 72.6, 59.9. 58.0. 45.1, 26.6. 
15 21.1, 29.2. 29.0. 22.8, 22.5; MS (ESI/NH3) m/e 477(M+H)+; Anal. Calcd for C 2 !>H36N- 
204: C 72.08. H 7.61, N 5.88. Found: C 72.77, H 7.74, N 5.64. 

Example 427 

Q. f?- ft thnxv-2-nxfVftthvlnmmnca rhnnv1Vnxv-in.mftthnxv-5-f3-nroDenvlV2.2.4-trimethvl- 
1H-2.5-dihvd m- mhenzonvranon.4-fTauinoline 
20 MS (DCI/NH3) 5 10 (M+NH4H, 492 (M+H)+, 264; 

1H NMR (200 MHz. DMSO-d6), S 8.21 (t. J=6.0 Hz, 1 H), 7.86 (d J=8.5 Hz. 1 H), 
6.86 (d, J=8.5 Hz, 1 H), 6.64 (d, J=8.5 Hz, 1 H). 6.62 (d, J=8.5 Hz, 1 H). 6.29 (d, 
J=l.l Hz, 1 H), 5.90-5.76 (m, 2 H), 5.45 (br s. 1 H). 5.04 (dd, J=10.2, 1.8 Hz, 1 H), 
4.99 (dd, J=17.2. 1.8 Hz, 1 H). 4.12 (q. J=7.0 Hz, 2 H), 2.85 (d. J=6.0 Hz. 2 Hz). 2.65 
25 (s, 2 H), 2.20-2.22 (m, 2 H), 2.17 (d. J=l.l Hz. 2 H), 1.21 (t, J=7.0 Hz, 2 H), 1.18 (s, 2 
H), 1.17 (s. 2 H); 

AnaL calcd for C28H22N2O6: C. 68.28; H, 6.55; N. 5.69. Found: C, 67.97; H. 6.59; N, 
5.62. 

Example 428 

30 fcfcfc) 2S-dihvrim-9-n-acetamidn-nmna n nv1nxvV10-methnxv-2.2.4-trimethvl-5-anvl-lH- 

f 1 1h^n7npvranor^.4-flauinoline 

MS (APCI) m/z 477 (M+H)+; 

1H NMR (200 MHz. DMSO-d6) 8 8.04 (t, 1H). 7.85 (d. 1H), 6.90 (d, 1H), 6.68 (d, 1H), 
6.64 (d. 1H). 6.26 (s, 1H). 5.87-5.77 (m, 2H). 5.46 (s, 1H),3.04 (dd. 1H). 4.98 (dd, 
35 1H), 2.61 (s, 2H), 2.40 (q. 2H), 2.76 (t. 2H). 2.52-2.44 (m, 1H), 2.20-2.24 (m. 1H), 
2.18 (s. 2H), 1.84 (s. 2H). 1.18 (s. 2H). 1.17 (s. 2H). 
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Example 429 

f-t-M 2.5-dihvdm-9-hvdroxv-1Q-chloro-2.2>l-trime^ 

nquinoline 

5 MS (DCI/NH3) ra/z 41 8(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 1H NMR (200 MHz, DMSO-d6) 6 9.70 (bs, 1H), 7.99 
(s, 1H), 7.20-7.08 (m, 5H), 6.79 (d, 1H), 6.67 (d. 1H), 6.62 (d, 1H), 6.19 (d, 1H). 5.86 
(dd, 1H), 5.44 (s, 1H) 2.98-2.84 (m. 2H). 2.22 (s, 2H), 1.19 (s. 2H), 1.17 (s, 2H). 

Example 410 

10 9-hvdroxv-10-methoxv-S-rphenvlmethvleneV2.2.4-trimethv1-lH-2.5-dihvdm- 

f 1 1 henzopvranor3.4-flquinoline 

(DCI/NH3)412(M + H) + ; 

lH NMR (300 MHz, DMSO-d 6 ), 8 8.93 (s, 1 H), 8.13 (d. / = 8.8 Hz, 1 H), 7.63 (d, 7 = 
8.8 Hz, 2 H), 7.32 - 7.15 (m, 3 H), 6.77 (d, 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s, 1 
15 H), 5.46 (s, 1 H), 5.39 (s, 1 H), 3.65 (s, 3 H), 1.90 (s, 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 411.1834, found 411.1821. 

Example 431 

9-fdimethvlaminothiocarhnnvn-oxv-in-methnxv-5-n-prfipenvn-2-2.4-triTTiftthvl-1H-2S- 

dihydro- r 1 lbenzopyranof3.4-flquinolin6 

20 MS (DCI/NH3) 451 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 8 7.84 (d J=8.8 Hz, 1 H), 6.80 (d. J=8.8 Hz, 1 H), 
6.65 (d. J=8.8 Hz. 1 H), 6.62 (d. J=8.8 Hz. 1 H). 6.26 (d, J-1.7 Hz, 1 H). 5.90-5.76 
(m, 2 H), 5.46 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, 1 H). 4.98 (dd, J=17.2, 1.8 Hz, 1 
H), 2.64 (s, 2 H). 2.29 (s, 2 H). 2.26 (s, 2 H), 2.22-2.22 (m, 2 H), 2.18 (d. J-1.7 Hz, 2 

25 H). 1.18 (s, 2 H), 1.16 (s, 2 H); 

Anal, calcd for C26H20N2O2S.O.5 H20: C, 67.94; H, 6.79; N, 6.09. Found: C, 68.06; 
H, 6.80; N, 6.12. 

Example 432 

(±1=1 2,5-dihydro-9-fN-carbamoyl-2-anniinoacetoxy)- 1 0-mgthoxy-2.2.4-trimcthYl-5-aUYl- 
30 lH-rntenzppyrfflpr3,4-flquinoline 
MS (APCI) m/z 464 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 8 7.78 (d. 1H). 6.79 (d. 1H), 6.60 (d. 1H). 6.57 (d, 
1H), 6.27 (t. 1H). 6.18 (bs, 1H). 5.80-5.70 (m, 2H), 5.67 (s. 2H). 5.28 (s, 1H). 4.97 
(dd. 1H). 4.92 (dd. 1H), 4.01 (d. 2H). 2.55 (s, 2H), 2.42-2.27 (m. 1H). 2.22-2.16 (m. 
35 1H), 2.10 (s. 2H). 1.11 (s. 2H), 1.10 (s, 2H). 
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Example 433 

^ «>-dihvHrr>-9-<'4-ftthnxv-4-nyo- hiitnrvVin.mftthnxv-2.2.4-trimethvl-5-allvI-lH- 
f nhp.n7/>pvraPftf^ 4-flqninnline 
1H NMR (200 MHz, DMSO-d6) 5 7.92 (d, 1H. J=8Hz), 6.79 (d, 1H), 6.62 (d, 1H, 
5 J=8Hz), 6.58 (d, 1H, J=8Hz), 6.18 (d, 1H, J=2Hz), 5.82 (m, 1H), 5.72 (dd, 1H. J=2Hz, 
J=9Hz) 5.45 (s, 1H), 5.05-4.97 (m, 2H). 4.08 (q, 2H, J=5Hz), 4.02-2.91 (m, 2H), 2.70 
(s, 2H), 2.50 (t, 2H, J=5Hz), 2.45 (m, 1H), 2.21 (m, 1H), 2.16 (s, 2H), 2.00 (quin, 2H, 
J=5Hz), 1.19 (t, 2H, J=5Hz), 1.17 (s. 6H). 

Example 434 

10 ^-%?S-dihvrirn-9-f4-nxo - pffnt a nnv1oxv^in-m«>rhnxv-2.2.4-trimethv1-5-a11vl-lH- 

f 1 ^pn 7 r.pvr a nnn.4-flnuino1ine 
MS (APCI) m/z 462 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 5 7.78 (d, 1H), 6.77 (d, 1H), 6.59 (d, 1H), 6.57 (d, 
1H), 6.18 (s, 1H), 5.80-5.68 (m, 2H), 5.28 (s. 1H), 4.96 (dd, 1H), 4.92 (dd, 1H), 2.54 
15 (s, 2H). 2.79 (dd, 2H), 2.70 (dd, 2H), 2.41-2.16 (m, 2H), 2.10 (s, 2H), 2.09 (s, 2H), 
1.11 (s, 2H), 1.10 (s, 2H). 

Example 435 

? S-dihvdro-9-hvdroxv- 1 0-c h1nro-2.2.4-trimemvl-5-f 3 .4.5-trifluoronhenvl)- \ H- 

f 1 Hv»nrnpvrannr3.4-flQuinoline 
20 1H NMR 8 9.20 (s, 1H), 7.91 (d, 1H, J=8.5Hz), 6.92 (m, 2H), 6.88 (m, 2H), 6.57 (d, 
1H, J=8.5Hz), 6.28 (m, 1H), 5.45 (m, 1H), 1.81 (s. 2H), 1.29 (s, 2H), 1.09 (s, 2H); 
mass spectrum (DCI) m/z: 458 (M + 1); Calcd for C25H19CIF2NO2: 457.1056. Found: 
457.1054. 

Example 436 

25 0 S-dihvrirfv9-methvlmiom pthnxv-in-mp.thftxv-2.2.4-trimethvl-5-a11vl-lH- 

f nhpn7.npvranon.4-flQuinoline 
MS (DCI/NH3) m/z 424(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 7.92(d, 1H), 6.88(d, 1H), 6.62(d, 1H), 6.60(d, 1H), 
6.20(s, 1H), 5.8 l(m, 1H), 5.74(dd, 1H). 5.45(s, 1H), 5.24(s, 1H), 5.02(d, 1H), 4.99(d, 
30 1H), 2.70(s, 2H), 2.45 (m, 2H), 2.22(s. 2H), 2.18(s, 2H), 1.18(s, 2H), 1.17(8. 2H). 

Example 437 

2S-dmvdro-Q-M-N.N-diethv1aminn- 4 -nxn-pentannvloxvV10-methQXV-2.2,4-trirnethYl-5- 
<-2-prnpenvlV 1 H-f nhftn7.onvranor3.4-flQuinoline 
1H NMR (400 MHz, DMSO-d6) 8 7.84 (d, J=8.5, 1H), 6.88 (d, J=8.9, 1H), 6.68- 
35 6.62 (m, 2H), 6.26 (br s, 1H), 5.85-5.77 (m, 2H), 5.45 (br s, 1H), 5.05-4.97 (m, 2H), 
3.60 (s, 3H), 3.34-3.21 (m. 4H), 2.65 (t, J=7.4, 2H), 2.45-2.41 (m. 3H), 2.27 (m, 1H), 
2.17 (s. 3H), 1.90 (m, 2H), 1.18 (s, 3H), 1.17 (s, 3H), 1.12 (t, J=7.0, 3H), 1.02 (t. 
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J=7.2, 3H); 13C NMR (100 MHz, DMSO-d6) 6 171.7, 170.3, 148.4, 147.9, 146.3, 
138.4, 134.0, 133.5, 132.1. 127.3, 126.1, 120.7, 118.2, 117.2. 116.2, 114.9, 113.8. 
112.6. 73.6. 59.9. 49.8. 41.2. 36.6, 32.7, 30.9, 29.3, 29.0. 23.8, 20.4, 14.2, 13.1; MS 
(ESI/NH2) m/e 533(M+H)+, 555(M+Na)+; Anal. Calcd for C22H40N2O5: C 72.15, H 
7.57, N 5.26. Found: C 72.16, H 7.76. N 5.06. 

Example 438 

2.5-dihYdro-9-f4-N.N-dimethvlamino-4-nxn-^ 

^-nronenvn-IH-rnbenzonvrannn.d-flgninnlmp. 
1H NMR (400 MHz, DMSO-d6) 5 7.77 (d, J=8.5, 1H), 6.81 (d. J=8.9. 1H), 
6.61-6.56 (m. 2H). 6.19 (d, J=1.7, 1H), 5.80-5.70 (m, 2H), 5.28 (s, 1H), 4.98-4.90 (m, 
2H), 2.71 (s, 2H). 2.90 (s, 2H), 2.76 (s, 2H), 2.58 (t, J=7.4, 2H), 2.28-2.25 (m, 2H), 
2.20 (m. 1H). 2.10 (s. 2H), 1.84 (m. 2H). 1.11 (s, 2H), 1.10 (s, 2H); 13C NMR (100 
MHz, DMSO-d6) 5 171.7. 171.2. 148.4, 147.9, 146.2, 128.4, 124.1, 122.5, 122.1, 
127.2, 126.2, 120.7. 118.2, 117.2, 116.2, 114.9. 112.8. 112.6. 72.6, 59.9, 49.8. 26.6, 
24.8, 22.8, 21.2, 29.2, 29.0, 22.8, 20.2; MS (ESI/NH3) m/e 505(M+H)+, 527(M+Na)+; 
Anal. Calcd for C30H36N2O5: C 71.40, H 7.19, N 5.55. Found: C 71.20, H 7.19, N 
5.29. 

Example 4^9 

2.5-dihYdrP-9-(4-N-oineridino-4-oxo-mntanovloxvV10-m e thoxv.?-2.4-trini ft rhvl-S-r2- 
pronenvIV 1 H-ri1hen7:npvranor3.4-fIqiiinoline. 
1H NMR (400 MHz, DMSO-d6) 5 7.78 (d, J=8.9. 1H). 6.81 (d, J=8.5, 1H). 6.61- 
6.55 (m, 2H), 6.19 (d, J=1.7, 1H), 5.80-5.70 (m, 2H), 5.28 (s. 1H), 4.98-4.90 (m, 2H), 
2.52 (s, 2H), 2.25 (m, 4H), 2.58 (t, J=7.2, 2H), 2.29-2.25 (m, 2H), 2.20 (m, 1H), 2.10 
(s, 2H), 1.82 (m, 2H), 1.51 (m, 2H), 1.42 (m, 2H). 1.26 (m. 2H), 1.11 (s, 2H), 1.10 (s. 
2H); 13C NMR (100 MHz, DMSO-d6) 5 171.7, 169.6, 148.4, 147.9, 146.2, 128.4, 
124.0, 122.5. 122.1, 127.2. 126.1, 120.7. 118.2. 117.2. 116.2. 114.9. 112.8. 112.6, 
72.6, 59.9. 49.8. 45.8. 41.9, 26.6. 22.8. .21.2, 29.2, 29.0, 26.0, 25.2, 24.0, 22.8, 20.4; 
MS (ESI/NH3) m/e 545(M+H)+, 567(M+Na)+; Anal. Calcd for C33H40N2O5: C 72.77, H 
7.40. N 5.14. Found: C 72.50, H 7.42, N 4.99. 

Example 440 

2 . 5-dihYdrO-9-(4-N-mornholino-4-oxo-pentanov1oxvV10-methoxv-2.2.4-trimethv1-5-f2- 
Dronenvn- 1 H-f nbenzonvranor3.4-flquinoline 
1H NMR (400 MHz, DMSO-d6) 8 7.77 (d, J=8.5. 1H), 6.81 (d. J=8.5. 1H). 
6.61-6.56 (m. 2H). 6.19 (s, 1H). 5.78-5.70 (m, 2H), 5.28 (s. 1H), 4.98-4.90 (m, 2H). 
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2.52 (s, 2H), 2.50 (ra. 4H), 2.29 (t, J=4.7, 4H), 2.59 (t, J=7.4, 2H), 2.41-2.27 (m, 2H). 
2.20 (m, 1H), 2.10 (s. 2H), 1.82 (ra, 2H), 1.11 (s, 2H). 1.10 (s, 2H); 13C NMR (100 
MHz, DMSO-d6) 8 171.6, 170.2. 148.4, 147.9. 146.2. 128.4, 124.0, 122.5, 122.1, 
127.2, 126.1, 120.7, 118.2. 117.2, 116.2. 114.9, 112.8, 112.6, 72.6, 66.1, 60.0, 49.8, 
5 45.2, 41.4, 26.6, 22.7, 21.0, 29.2, 29.0, 22.8, 20.2; MS (ESI/NH3) m/e 547(M+H)+, 
569(M+Na)+; Anal. Calcd for C32H38N2O6: C 70.21, H 7.01, N 5.12. Found: C 69.99, 
H 7.06, N 4.91. 

Example 441 

l0 5jSH3iSl=J - c vclnpenten-3-y U-1 H-M Ihen7nnvranor3.4-flo.uinoline 

MS (APCI) m/z 517 (M+H)+; 

1H NMR (200 MHz, DMS0-d6) 8 7.94 (d, 1H), 6.84 (d, 1H), 6.69 (d, 1H). 6.67 (d, 
1H), 6.22 (s, 1H), 5.75 (dd, 1H), 5.52 (d, 1H), 5.42 (s, 1H), 5.17 (dd, 1H), 2.62 (s, 
2H), 2.99 (s. 2H), 2.90-2.85 (m. 1H), 2.84 (s. 2H), 2.80 (t, 2H), 2.68 (t, 2H), 2.29-2.21 
15 (m, 1H), 2.25-2.12 (ra, 1H), 2.08 (s. 2H), 1.92-1.74 (m, 2H). 1.20 (s, 2H), 1.08 (s, 
2H). 

F.xntnple442 

1 (V r ^hnvv-9-r a Hv1 a mi n ncarhonv D nvv-S-n.nmnp.nvn-2.2.4-triraffthv1- 1 H-2.5-dihvdrQ- 

[ 1 -|lv.n7npvmnnn.4.nQuinoline 
20 MS (DCI/NH3) 464 (M+NH4)+, 447 (M+H)+, 264. 

1H NMR (200 MHz, DMS0-d6), 8 7.96 (t, J=5.9 Hz, 1 H), 7.86 (d, J=8.5 Hz, 1 H), 
6.86 (d, J=8.5 Hz, 1 H). 6.62 (d, J=8.5 Hz, 2 H). 6.28 (d, 1=1.5 Hz, 1 H), 5.90-5.76 
(m, 2 H), 5.45 (br s, 1 H), 5.27-4.97 (m, 4 H), 2.71 (m, 1 H), 2.64 (s. 2 H), 2.41-2.22 
(m, 2 H), 2.17 (d, J=1.5 Hz, 2 H). 1.18 (s, 2 H). 1.17 (s, 2 H); 
25 AnaL calcd for C27H20N2O4 . 0.25 H20: C, 71.89; H, 6.81; N, 6.21. Found: C, 72.18; 

H, 7.08; N, 5.98. 

Fynmple 443 

1 0-mf>rhnyv-9-fcvr1nhexv1ami nnrnrhnnv1Vnxv-5-f3-nronenv1V2.2.4-trimfthYl-1H-2 . 5- 
^ihvrim-M lhen7on r nnA H A-flqninoline 
30 MS (DCI/NH3) 506 (M+NH4)+, 489 (M+H)+. 264. 

1H NMR (200 MHz. DMSO-d6), 8 7.86 (d J=8.8 Hz, 1 H). 7.67 (d, J=7.8 Hz, 1 H), 
6.84 (d, J=8.8 Hz. 1 H). 6.62 (d, J=8.8 Hz, 1 H), 6.61 (d, J=8.8 Hz, 1 H), 6.25 (d, 
J=1.0 Hz. 1 H), 5.90-5.76 (m, 2 H), 5.45 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, I H), 
4.99 (dd, J=17.2, 1.8 Hz. 1 H). 4.02 (br s, 1 H), 2.62 (s, 2 H), 2.20-2.22 (m, 2 H), 2.17 
35 (d, J=1.0 Hz. 2 H). 1.86-1.52 (m, 5 H). 1.21-1.22 (m, 5 H), 1.18 (s. 2 H), 1.17 (s, 2 H); 
HRMS calcd for C20H26N2O4 is 488.2675. Found 488.2670. 
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Example 444 

2.5-dihvdro-9-hvdmxv-1(Vmethnxv-2.2.4-trimftt^ 

flquinoline 

1H NMR (300 MHz, DMSO-de) 8 8.57 (s, 1H), 7.91 (d, J = 9 Hz, 1H), 7.35 (dd, / = 5, 5 
5 Hz, 1H), 6.99 (d, J = 5 Hz, 1H), 6.92 (s, 1H), 6.68 (d. J = 9 Hz, 1H), 6.64 (s, 1H), 6.44 
(d, / = 9 Hz, 1H), 6.34 (d, / = 9 Hz, 1H), 6.21 (s, 1H), 5.38 (s, 1H), 3.57 (s. 3H), 1.87 
(s, 3H), 1.23 (s, 3H), 1.13 (s, 3H); NMR (125 MHz, DMSO-d<;) 5 183.2, 182.4, 

181.4, 181.1, 170.3, 168.8, 165.3, 165.2, 164.1, 163.9, 163.5, 163.4, 162.6, 155.8, 
154.7, 151.6, 149.6, 108.9. 96.6, 87.3, 67.3, 66.0, 60.6; MS (DCI/NH3) (M+H)+406. 

10 

Example 445 

2.5-dihvdro-9-hvdroxv- 1 0-methnxv-2.2.4-trimethv1-5-f4-(nuoronhRnvnmp.thvn- 1 H- 

T H 1bgnzppyranor3.4-flqttinoliine 
*H NMR (300 MHz, DMSO-d6) 8 8.47 (s, 1H), 7.94 (d, J = 8 Hz, 1H), 7.33-7.31 (m, 

15 1H). 7.13-7.04 (m, 3H), 6.62 (dd. J = 9, 8 Hz, 2H). 6.41 (d. / = 9 Hz, 1H), 6.41 (s, 
1H), 5.82 (dd, J = 10, 9 Hz, 1H). 5.40 (s, 1H), 3.69 (s, 3H), 3.01-2.93 (m, 1H). 2.81- 
2.76 (m, 1H), 2.20 (s, 1H), 1.15 (s, 3H), 1.13 (s. 3H); NMR (75 MHz, DMSO-d6) 8 

162.5, 159.2. 145.8. 145.1, 144.0. 142.8, 134.1, 133.4, 132.2, 130.8, 130.7, 127.4, 
126.4, 117.9, 116.4, 116.2, 115.0, 114.7, 114.4. 113.8. 112.5, 74.4, 59.5, 49.7. 37.1, 

20 29.2, 29.0, 24.3; MS calc'd for C27H26O3NF: m/e 431.1897, found 431.1905LAnalysis 
calc'd for C27H26O3NF 0.30 H 2 0: C, 74.23; H, 6.14; N. 3.21; found: C, 74.16; H, 
6.44; N, 2.96. 
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1. 



A compound having Formula I 




I. 



or a pharmaceutical^ acceptable salt or 



prodrug thereof, where 



Rl is -Li-Ra where Li is selected from 

(1) a covalent bond, 

(2) -O-, 

(3) -S(0) r where t is 0, I, or 2, 

(4) -C(X)-, 

(5) -NR7- where R7 is selected from 

(a) hydrogen, 

(b) aiyl 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independendy selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(6) -NRgC(X)NR9- where X is O or S and Rg and R9 are independendy 
selected from 
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(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of three to twelve 
carbons, 

(0 alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
(g) alkynyi of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached directly to nitrogen, 

(7) -X'C(X)- where X is previously defined and X 1 is O or S, 

(8) -C(X)X'-, 

(9) -X'C(X)X"- where X and X 1 arc previously defined and X w is 
Oor S, 

provided that when X is O, at least one of X 1 or X" is O, 

(10) -NR 8 C(X)-, 

(11) -C(X)NR 8 -, 

(12) -NR 8 C(X)X'-, 

(13) -X'C(X)NR 8 -, 

(14) -S02NR 8 -, 

(15) -NR 8 S0 2 -, and 

(16) -NR8SO2NR9- 

wherc (6)-(16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R20 where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 
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70 (i i) -NR7R7 where R7 is defined previously and R7 is selected from 

(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

75 (e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
30 independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
85 attached directly to nitrogen, 

(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
(12) -C(X)NRgR9, 
90 (13) -OSO2R11 where Rn is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1, 2, 3, or 4 halo 
95 substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
100 directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
direcdy to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
10 5 independently selected from 

(a) alkoxy of one to twelve carbons, 
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(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

1 10 (d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 

(f) halo, 

(g) -CHO, 
115 (h) -NO2, 

(i) haloalkoxy of one to twelve carbons, 
(j) perfluoroalkoxy of one to twelve carbons, 
(k) -NR7R7. 
(1) =NNR 7 Rr, 

120 (m) -NR7NR7-R7* where R7 and R7 are defined previously and 

R7» is selected from 

(i) hydrogen, 

(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

125 (vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxy carbonyl where the alkyl part is one to twelve 
carbons, 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

130 (vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independently selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

135 provided that a carbon-carbon double bond is not attached 

directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
140 (n) -CO2R10 where Rio is selected from 

(i) aryl, 

(ii) aryl substituted with 1, 2, or 3 alkyl of one to twelve carbon 
substituents, 
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(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

(o) -C(X)NR 8 R 9 , 
(p) =N-ORio, 
(q) =NRio, 
(r) -S(O) t Ri0, 
(s) -X'C(X)Rio, 
(t) (=X), and 
(u) -OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

(e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 
(0 -OH, 

provided that no two -OH groups are attached to the same carbon, 

(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 
(0 -OH, 

provided that no two -OH groups are attached to the same carbon, 
(g) thioalkoxy of one to twelve carbons, 



-261- 



WO 99/41256 PCT/US99/03127 

(h) perfluoroalkyl of one to twelve carbons, 

(i) -NR 7 R?\ 
(j) -CO2R10, 

(k) -OSO2R11, and 
185 (1) (=X); 

R2, R3, and R4 are independendy hydrogen or Ri; or 

Rl and R2 together are -X*-Y*-Z*- where X* is -O or -CH 2 -, Y* is -C(O)- or 
190 -(C(Ri2)(Rl3»v - where R12 and R13 are independendy hydrogen or alkyl of one to 

twelve carbons and v is 1, 2, or 3, and Z* is selected from -CH2-, -CH 2 S(0) r , 
-CH 2 CK -CH 2 NR 7 -, -NR 7 -, and -O-; 

L2 is selected from 
195 (1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 
200 (b) spiroalkenyl of five or eight carbon atoms, 

(c) oxo, 

(d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 
205 (4) alkynylene of two to twelve carbons, 

(5) -NR7-, 

(6) -C(X)-, 

(7) -O-, and 

(8) -S(0) r ; and 

210 

R5 is selected from 

(1) halo, 

(2) hydrogen, 

(3) -C(=NR 7 )ORi 0 , 
215 (4) -CN, 

provided that when R5 is (1), (2), or (3), L 2 is a covalent bond, 
(5) alkyl of one to twelve carbons. 
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(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached direcdy 
220 to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 

(8) heterocycle, 

(9) aryl 

where (5)-(9) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
225 independendy selected from 

(a) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 
230 (c) -CN, 

(d) halo, 

(e) -CHO, 
(0 -NO2. 

(g) haloalkoxy of one to twelve carbons, 
235 (h) perfluoroalkoxy of one to twelve carbons, 

(i) -NRg'Ry where Rs* and are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 
240 (iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 

and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
245 substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
250 carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not directly attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 
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provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independendy selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 
perfluoroalkyl of one to twelve carbons, 
-NR7R7, 

-CO2RI0* 
-OSO2R11, and 
(=X), or 

Ry and R9* together with the nitrogen atom to which they arc 
attached form a ring selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phthalimide, 

(viii) thiomorpholine, and 

(ix) thiomorpholine sulfone 

where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 

=NNR 8 'R9% 

-NR 7 NR 8 'R9% 
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(1) -CO2R8, 

(m) -C(X)NR 8 'R9\ 
(n) =N-ORg, 
295 (o) =NR8, 

(p) -S(O) t Ri0, 
(q) -X'C(X)R 8 , 
(r) (=X), 

(s) -0(CH2) q -Z-Rio where Rio is defined previously, q is 1, 2, or 3, 
300 and Z is O or -S(0) r . 

(t) -OC(X)NRgR9'. 
(u) -OSO2R11, 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LbR30 where Lb is selected from 
305 (i) a covalent bond, 

(ii) -O-, 

(iii) -S(0) r , and 

(iv) -C(X)- and 
R30 is selected from 

310 (i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached direcdy to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

315 provided that a carbon of a carbon-carbon triple bond is not 

attached direcdy to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

320 provided that no two -OH groups are attached to the same 

carbon, 
halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 

325 -NRg'R9\ 

-O-(CH 2 )q-Z-Ri 0 , 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 
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alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7SC>2-(alkyl of one to twelve carbons), 
-OS02-(alkyl of one to twelve carbons), 
aryl, and 
heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon, 



(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon, 



(x) -X'C(X)X M Rio, 

(y) -NHC(0)NHNH 2 , 

(z) alkenyl of two carbons, 

(aa) -C(=NR 7 )ORio, and 

(bb) -NR 7 (X)NR 8 'R9\ 



provided that when R5 is (9), L3 is other than -NR7- or -O-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9» R20» and R21 are independendy selected from 

(a) hydrogen, 

(b) halo, 
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(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 
355 (d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
370 carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

375 (v) halo, 

(vi) -CHO, 

(vii) : N02, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

380 to -NR8'R9' 

(xi) =NNR 8 -R 9 ', 

(xii) -NR7NR8-R9 1 . 

(xiii) -CO2R10. 

(xiv) -C(X)NR 8 'R9', 
385 (xv) =N-ORio. 

(xvi) =NRio, 

(xvii) -S(O) t Ri0, 

(xviii) -X'C(X)Rio, 

(xix) (=X), 

390 (xx) -0-(CH 2 )q-Z-Rio. 

(xxi) -OC(X)NR8R9'. 

(xxii) -LbR30. 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -OSO2R11, and 

395 (xxv) -NR7(X)NRg-R9\ or 

R20 and R21 together are selected from, 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 
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23 (allene) where R22 and R23 are independently 
400 hydrogen or alkyl of one to twelve carbons, and 

(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substituted with one or two subsdtuents independendy selected 
from 

405 (a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 
410 (d) -CN, 

(e) halo, 

(f) -CHO, 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons, 

415 (i) perfluoroalkoxy of one to twelve carbons, 

0) -NRg'R9- 

(k) =NNR8'R9% 

(1) -NR7NR8'R9\ 

(m) -CO2R10, 
420 (n) -C(X)NRg'R9', 

(o) =N-ORi 0 , 

(p) =NRio, 

(q) -S(0)tRio, 

(r) -X , C(X)Rio, 
425 (s) (=X). 

(t) -O-(CH 2 )q-Z-Ri 0 . 

(u) -OC(X)NR 8 -R<y, 

(v) -L B R30, 

(w) alkanoyloxy where the alkyl group is one to twelve carbons, 
430 (x) -OSO2R11, and 

(y) -NR 7 (X)NR8-R9S 

R$ is hydrogen or alkyl of one to twelve carbon atoms; or 
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435 -L2-R5 and Re together are selected from 



(1) =0, 
A 



(2) ~ where 5 is 1 , 2, 3, or 4 and A is selected from 

(a) -CH 2 -, 

(b) -O-. 

440 (c) -S(0) t . and 

(d) -NR7-, and 



^26 

(3) R26 where the carbon-carbon double bond can be in the E or Z 

configuration and R26 and R2ff are independendy selected from 
445 (a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 

450 (f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(f) can be 
optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

455 (i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

430 provided that no two -SH groups are attached to the same 

carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 
455 (vii) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 
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(x) 


-NR8'R9' 




(xi) 


=NNR8-R9% 


470 


(xii) 


-NR7NR8-R9', 




(xiii) 


-CO2R10, 




(xiv) 


-C(X)NR 8 'R9'. 




(XV) 


=N-ORi 0 . 




(xvi) 


=NRio. 


475 


(xvii) 


-S(0) t Rio, 




(xviii) 


-X'C(X)Rio. 




(xix) 


(=X), 




(XX) 


-O-(CH 2 )q-Z-Ri 0 , 


• 


(xxi) 


-OC(X)NR 8 'R9'. 


480 


(xxii) 


-LfiR30. 




(xxiii) 


alkanoyloxy where the alkyl group is one to twelve carbons. 




(xxiii) 


-OSO2R11. and 




(xxiv) 


-NR7(X)NR8-R9-; 



485 Ri6 and Ri$« are independently hydrogen or alkyl of one to six carbons; or 

Rt6 and Rw together are alkenyl of two carbons; 

a broken line represents the optional presence of a double bond, 
provided that when Ri6 and Ri6» together are alkenyl of two carbons, the double 
490 bond is not present; 



Y is selected from carbon, nitrogen, and N+(=0 _ ); 

R17 is absent or hydrogen or alkyl of one to six carbons, 
495 provided that when the double bond is present, and Y is nitrogen or N + (=0'), 

R17 is absent; and 

Rig and Ri8 f are independendy hydrogen or alkyl of one to six carbons; or 
Rl8 and Ri8» together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
500 eight carbons. 

2. A compound according to Claim 1 of Formula II 
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II, 

or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl. R2> R3, R4, Rs, R6» and L 2 , are defined above. 

3 . A compound according to Claim 2 where Ri is -Li-Ra. Ll is -O or -S-, and Ra is 
alkyl of one to twelve carbons that can be optionally substituted, or Ri and R2 
together are -X*-Y*-Z*-. 

4. A compound according to Claim 3 selected from 
2,5^ihydro-10-methoxy-2,2,4-trimethyl-5-pte 
f]quinolinelH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4.trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
flquinoline, 

l(Mdinuoromethoxy)-2,5-dihydro-2^ 
[ l]benzopyrano[3,4-f]quinoline, 
10^thoxy-2,5-dihydro-2,2,4-trimethy^^ 
flquinoline, 

5-(3-bromo-5-methylphenyl)-2,5-dihydro.lO-methoxy-2,2 f 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

3.(2,5^ihydro-10-methoxy-2,2,4-trimethyl-lH-[l]ben2X)pyrano[3 > 4- 
yl)phenol,acetate (ester), 

3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4.f]quinolin-5- 
yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3-(methylthio)methoxy]phenyl]-lH- 

[ l]benzopyrano[3,4-f]quinoline, 
[3-(2,5-dihydro-10-methoxy-2,2,4-trim^ 
yl)phenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(l-morpholinyl)phenyl]- 
lH-[l]benzopyrano[3,4- flquinoline, 
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2^-dihydro- 10-methoxy-2,2,4-tr^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro- 10-methoxy-2,2,4~trimethyl- 1H- 
[l]benropyrano[3,4-f]quinoline f 

5-butyl-2,5-dihy dro- 1 0-methoxy-2,2,4-trimethyl- 1 H- [ 1 ]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-2 t 2,4-trimeto^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(4-methoxyphenyl)-2 f 2,^trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3^hlorophenyl)-2 f 5-dihydro-10-methoxy-2,2Atrimethyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(3-methylphenyl)- 1H- 
[l]benzopyrano[3 t 4-f]quinoline, 

(^^^-dihydro-lO-methoxy^^^-trimethyl-S-phenyl-lH-tllbenzopyranotSA 
fjquinoline, 

(± )-2,5-dihydro-10-methoxy-2,2Atrimethyl-5-phenyl-lH^l]benzopyrano[3 f 4- 
fjquinoline, 

5-(3,5-dimethylphenyl)-2,5-dihydro- 10-methoxy-2,2 Atrimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, — 
5-(4^hlorophenyl)-2,5-dihydro-10-methoxy-2 t 2Alrimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3,4^imethylphenyl)-2,5-dihydro-10-methoxy-2 t 2Atrimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyMH- 
[ 1 ] benzopy rano [3 ,4-f]quinoline, 

5-[3 t 5-bis(trifluoromethyl)phenyl]-2,5-dihydro-10-methoxy-2,2,4-t 

[l]benzopyrano[3,4-f]quinoline, 

(0-5-(3,5-dichlorophenyl)-2 t 5-dihydr^^^ 

[l]benzopyrano[3,4-f]quinoIine, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-m 

[l]benzopyrano[3,4-f]quinoline, 

5-(3^-difluorophenyl)-2,5-dihydro-10-methoxy-2 t 2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4,N-tetramethyl-N-phenyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-amine, 

(-)2,5-dihydro-10-melhoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 
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(+)-2,5-dihydro- 10-methoxy.2 t 2,4.trimethyl-5-(2-propenyl)- 1H- 
[l]benzopyrano[3 t 4.f]quinoline f 

2 t 5-dihydro- 10-methoxy-2 t 2,4-trimethyl^ lH-[l]benzopyrano[3,4-f|quinoline, 

4- (2,5-dihydro-10-methoxy-2,2Atrime^ 
yl)-N,N-dimethylbenzenamine, 
2,5-dihydroHlO-methoxy-2,2/*-t^ 

[ l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro-10-methoxy-2,2Atrime^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimet^ 

[ l]benzopyrano[3,4-f]quinoline, 

M2,5-dihydro-10-methoxy-2,2,4-trime^ 

5- yl)-3,3-dimethyl-2-butanone, 
2,5-dihydro-10-methoxy-2,2,4-trime^^^ 
carbonitrile, 

1- (2,5-dihydro-10-methoxy-2 t 2Atrimeto^^ 
5-yl)-2-propanone, 

methyl-2,5-dihydro- 1 0-methoxy-2,2 ,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
f]quinoline-5-acetate, 

2- (2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)- 1-phenylethanone, 
5-[2-(chloromethyl)-2-propenyl]-2,5-dihydro^^ 
lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-trime*^^ 

fJquinoline-5-propanol, acetate (ester), 

2,5-dihydro- 10-methoxy-2 t 2,4-triraethyl-5-(4-methylphenyl)- 1H- 
[l]benzopyrano[3,4~f]quinoline f 
5-(3-fluoro^methylphenyl)-2,5-dihyd^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-bn>mophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyI-5-(phenylmethyI)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-propyl-lH-[l]benzopyrano[3,4- 
flquinoline. 
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5-(4-fluorophenyl)-2,5-dihydro-10.methoxy-2,2,4-trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-fluorophenyl)-2 t 5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fjquinoline, 

2^dihydro.l0.methoxy-2.2A5-tetramethyl-lH-[l]ben«> P ^ 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(l-methylethyl>lH- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

5-ethyl-2,5Klihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2.5-dmydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyi^o[3,4-f]quinoline-5- 
carboximidic acid ethyl ester. 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-(- m ethylenelH-[l]ben2opyrM 
f]quinoline-5-propanol, 

2,5-dihydro-10-methoxy.2.2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4- 
f]quinoline-5-acetamide, 

2,5-dihydro-10-methoxy-2,2,4.N,N-pentamethyl-lH-[l]benzopyranot3,4- 
f]quinoline-5-ethanamine f 

N-cyclopropyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-tl]benzopyrano[3,4- 
flquinoline-5-acetamide, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propynyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(2,5-dihydro.l0-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Anquinolin-5- 
yl)-2(5H)-furanone, 

5-(3-butenyl>2,5-dihdyro-10-methoxy-2,2,4-trimethyl-lH-tl]benzopyrano[3,4- 
flquinoline, 

2,5Klihydro-10-inethoxy-2,2,4-trim e thyl-lH-[I]benzopyrano[3,4-f]quinoline-5- 
propanol, 

5-(3,5-dichlorophenyl)-10-ethoxy-2,5-dihydro-2,2,4-triraethyl-lH- 
[ 1 Jbenzopyrano[3 ,4-£]quinoline, 

l(>(bromodmuoromethoxy)-2,5-dihyro-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[ l]benzopyrano[3.4-fJquinoline, 

[3<2,5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoUn-5- 
yl)phenyl] methylcarbonate, 

2,5-dihydro-10-methoxy-5-(3-methoxyphenyl)-2,2,4-trimethyl-lH- 
[l]benzopynmo[3,4-f]quinoline, 
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2,5-dihydro-10-methoxy-2,2Atrimethyl-543-(2-propenyloxy)phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 O-methoxy-2,2 ,4-trimethyl-5-[3-(phenylmethoxy)phenyl]- 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

5-[3-(cyclopix>pylmethoxy)phenylK^ 

1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trim^ 

lH-[l]benz»pyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline, 

5-[3-(2,4-dinitrophenoxy)phenyl]-2,5-d&^ 

lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydrcHlO-methoxy-2,2,4-trime^ 

[l]benzopyrano[3,4-f]quinoline, 

3- (2,5-dihydro-10-methoxy-2,2,4-tr^ 
5-yl)phenol-4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-trimethyM 

5- yl)phenolacetate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-rt^ 

5- yl)phenol, 

2^-dihydro-10-methoxy-2,2,4-trimet^ 
lH-[l]benzopynmo[3,4-f]quinoIine, 
[4-(2,5-dihydro-10-methoxy-2,2,4-trim^^ 
5-yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trim^ 

[l]benzopyrano[3,4-f]quinoline, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH^^ 

yl)phenyl] 1 -morpholinecarboxylate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[(methylsulfm 
lH-[l]benzopyrano[3,4-f]quinoline, 

<>[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)phenyI] ester, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-(methylthio)phenyl]- 1H- 
[ 1 ] benzopyrano[3 ,4-f]quinoline , 

0-[3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4- 
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f)quinolin-5-yl)phenyl] methylcarbonothioate, 
[3^2,5-dihydro- 10-methoxy^ 
5-yl)phenyl] trifluoromethanesulfonate, 

5-[3-(4^-dihydro^4-dimeihyl-2-oxa2olyI)phenyl]-2 t 5-dihydro-10-methoxy- 

2,2,4-trimethyHH-[l]benzopyrano[3 f 4-f]quinoline, 

ethyl 3-(2^-dihydro-10-methoxy-2,2,^ 

f]quinolin-5-yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl^^ 

yl)benzoic acid, 

2,5-dihydro- 10-methoxy-2£ Atrime^ 

lH-[ l]benzopyrano[3,4<|quinoline, 

l-[3-(2 T 5-dihydro-10-methoxy-2,2,4-m^ 

5-yl)-5-methylphenyI]ethanone, 

3-(2,5-dihydro-10-methoxy-2,2,4-^ 

yl)-5-trimethylbenzeneinethanol t 

5-[3-(2-furanyl)phenyl>2,5^ 

[ l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro- 10-methoxy-2,2^ 

yl)phenyl]-lH-[l]benzopyrano[3,4-f]quinoline, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimeto^^ 

5-methyl)-5,N-dimethylbenzenamine t 

3-(2,5-dihydro- 10-methoxy-2 f 2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinolin-5- 
yl)-5-methyl-N-(2-propenyl)benzamide, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trime thyl- 1 H- [ 1 ]benzopyrano[3,4-f]quinolin- 

5-yl)-N-(2-methoxyethyl)-5-methylbenzenamine, 

3-(2 t 5-dihydro-10-methoxy-2,2AtrimeA^ 

5-yl)-N-(2-propenyl)benzenamine, 

N43-(2,5-dihydro- 10-methoxy-2^ 

f]quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurea, 

N-[3-(2,5-dihydro- 10-methoxy-2,2 Atrimethyl-lH-[ l]benzopyrano[3,4- 

f]quinolin-5-yl)phenyl]benzenemethanamine t 

5-[(3,5-dichlorphenyl)methylene]-2,5-dihy^^^ 

[ l]benzopyrano[3,4-f)quinoline, 

5-[(4-chlorophenyl)methylene]-2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3- 

(trifluoromethyl)phenyljmethylene]- lH-[ l]-benzopyrano[3 AHquinoline, 
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5-[(2,6-difluorophenyl)methylene^^ 

[l]benzopyrano[3,4-f]quinoline, 

5-[(2-chlorophenyl)methylene]-2 t 5^ 

[ l]benzopyrano[3,4-f]quinoline t 

5-[(2,6-dichlorophenyl)methylene]-2,5-dihydi^ 

[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-5-[(4,5-dihydro^Adimethyl-2- 

oxazolyl)methylene]-lH-[l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-pyridinylmethylene)- 

[ l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-10-methoxy-2,2,4-trimethyW^ 

fjquinoline, 

2»5-dihydro-940-dimeihoxy-2,2Atrimethyl-5-(2-propenyl)-lH- 
[ 1 ] benzopyrano [3 ,4- f]quinoline, 

5-(2-cyclohexen-l-yl)-2,5-dihydro-9J0-dimethoxy-2,2 t 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-methyl-3-butenyl)-2 t 2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2 t 5-dihydro-10-methoxy-5-(5,5-dimethyW 
[ l]benzopyrano[3,4-f]quinoline, 

rel (5R,2*R) 2,5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

anti(5R, 2'S) 2 t 5-dihydrolO-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 

trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-cyclohexenyl)-2,2,4~trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-butenyl)-2 > 2 % 4-trimethyl-lH-[l]benzopyrano[3 f 4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -eihenyl- 1 -cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(4,4-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ] benzopy rano[3 ,4- f] quinoline. 



-277- 



W099/41256 



PCT/US99/03127 



2,5-dihydro- 10-methoxy-5-( l-methylene-2-cyciohexyl)-2,2,4-triraethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -oxo-2-cyclohexy l)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3^yclooctenyl)-2,2 t 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5K3^ycloheptenyl>2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -cyclohexenylraethy l)-2,2,4-trimethy 1- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3,3-dimethyl-6-cyclohexenyl)-2,2 f 4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-bromo-3-propenyl)-2 f 2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

re/(5R,3*R) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2 t 2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 

rel(5R3*S) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2 t 4- 
tximethyl-lH-tlJbenzopyranotS^-flquinoline, 

2^-dihydro-10-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-indolyl)-2,2,4-trimethyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

rel (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl- 
1 H-[ 1 ]benzopyrano [3 ,4-f]quinoline, 

rel (5R3*S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trim 
1 H-[ 1 ] benzopyrano [3,4-f] quinoline, 

(-) (5S,3'S) 2,5-dihydro- 10-methoxy-5-(l-mcthyl-3-cyclohexenyl)-2,2,4-trimethyL- 
1 H-[ 1 ] benzopyrano [3 ,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethy 1- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinoline, 

(-)-(5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3' S) 2,5-dihydro- 1 0-methoxy-5-( l-methyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydro-10-methoxy-5-(l-chloro^ 
[l]benzopyrano[3,4-f]quinoline f 

rel (5R, 3'R) 2^-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-l(>methoxy-5-(l-methylthiomethyl-3-cyclohexenyl> 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

rel (5R, 3*S) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3 f R) 2,5-dihydro-10-methoxy-5-(l-acetoxyxnethyl«3-cyclohexenyl)-2,2A 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*R) 2,5-dihydro-10-methoxy-5-(l-methoxyraethyl-3-cyclohexenyl)-2 T 2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline f 

rel (5R, 3'R) 2,5-dihydro-10-meihoxy-5-(l-(N,N-dimethylamino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*S) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 

2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[ l]benzopyrano[3,4-flquinoline t 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methyl-N- 

metoylsulfonylamino)methyl-3-cycto^^ 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*S) 2 t 5-dihydro-10-methoxy-5-(l-(N,N dimethylamino)methyl-3- 
cyclohexenyl)-2 t 2 Atrimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 
rel (5R, 3'R) 2,5*dihydro-10-meihoxy-5-(lKN-methylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]qiiinoline^ 
2,5-dihydro- 10-methoxy-5-(2-methyl-3-propenyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 3-butedien-2-yi)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(2-carbometto^ 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-( 1 ,2-dihydroxy-3-propyl)-2,2,4-trimethyl- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l,2H2poxy-3-propra^ 

[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(l-^ 

[l]benzopyrano[3Aflquinoline, 
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2,5-dihydro- 1 0-methoxy-5-( l-amino-3-propyl)-2,2,4-trimethyl- 1 H- 
[ 1 Jbenzopy rano [3 ,4-f] qu ino line , 

2,5-dihydro- 1 0-methoxy-5-(l -(hydrazinocarbonylamino)-3-propyl)-2 t 2,4-trimethyl- 
1 H- [ 1 ] benzopyrano [3,4-f] quinoline, 

(£) 2,5-dihydro- 10-raethoxy-5-(2-carbomethoxy- l-ethenyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

(Z)-2,5-dihydro-10-methoxy-5-(l-propenyl)-2 ? 2,4-trimethyl-lH- 
[ I ]benzopyrano [3,4-f]quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl)-2 t 2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-meihoxy-5-(3-(N,N-dimethylaminocarbonyloxy)- 1-propenyl)- 
2 t 2 t 4-triraethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-methoxymethoxy- l-propenyl)-2,2,4-trimethyl- 
. lH-[l]benzopyrano[3 ? 4-f]quinoline t 

2,5-dihydro- 10-methoxy-5-(3-hydroxy-3-propenyl)-2 t 2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

methyl 2-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ 1 ]benzopyrano[3,4- 

f]quinolin-5-yl) acetyl hydroxamate, 

2-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[^^ 

yl) acetaldehyde, _ 

2,5-dihydro- 10-methoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyHH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-cyclopentylidenylethyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(2-cycloheptyiidenyleth^^ 
[l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro- 10-methoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyi^o[3,4-f)quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-penten- l-yi)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l,l-difluoro-l-propen-3-yl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl) 2-butenoate, 
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(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N t N-dimethylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4- trimethyl- 1 H-[ 1 ] benzopyrano[3,4-flquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2 t 4-trimethyl-lH-[l]benzopyrano[3 f 4.f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2 ,4-trimethyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2^-dihydro-10-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-10-methoxy-5-(2-(N-moiphoUnocarbonyloxy)ethyl)-2,2,4-trim 
lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-5-(2-G^-methyaminocarbonyloxyoxy)ethyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3 t 4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2-(N,N-dimethylaminocarbonyloxy)ethyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2,2-dimethylethoxycarbonylamino)methyl)-2,2 f 4- 
triraethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(aminomethy^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(carboethoxy)-2,2,4-trimethyl-lH-[l]benzo 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(cyclopentyl)-2,2.4-trimethyl-lH-[l]benzopy^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-( 1-methylpropa- 1 ,2-dienyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3,4,5-trifluoroph^ 
[ l]benzopyrano[3,4- fjquinoline, 
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2^-dihydro-10-methoxy-5-(cycloh^ 
390 f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-pyridyl)-2,2,4-trimethyl. 1 H-[ l]benzopyrano[3 t 4- 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(3-pyridyl)-2 t 2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline t 

395 2^-dihydro-10-methoxy-5-(4-pyridyl)-2^^ 
f]quinoline, 

9- 10-methylenedioxy-5-phenyl-2 f 2 t 4-trimethyl- lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- 1 0-ethenyl-2, 2, 4-trimethyl-2,5-dihydro- 1H- 
400 [ l]benzopyrano[3 Aflquinoline, 

9- chloro- 1 0-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- 10-difluoromethoxy-2 f 2,4-trimethyl-2,5-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
405 9-chloro-10-difluoromelhoxy-5-phenyl-2,2 f 4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoiine, 

8-fluoro- 10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydn> 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-2,2 t 4-trimethyl-2 t 5-dihydro-lH- 
410 [ l]benzopyrano[3,4-f]quinoline f 

(10-methoxy-9-fluoro-5-(3-propenyl)-2 t 2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2 t 4-trimethyHH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

415 (+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyciohexenyl)-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-( l-methylcyclohexen-3- 
y 1 )- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(-) (5S, S'S^-hydroxy-S-Cl-methyl-S-cyclohexenyl]- 10-methoxy-2 t 2,4-trimethyl- 
420 2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+)(5R,3 , R)-9-hydroxy-5-[l-methyl-3-cycIohexenyl]- 10-methoxy-2,2,4-trimethyl- 
2 t 5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (SR^'SJ^-hydroxy-S-f l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl- 
2,5-dihydro- 1 H-[ 1 ] benzopy rano[3 ,4-fJquinoline, 
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(-)(5S3 t R>9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-meihoxy-2,2,4-trimethyl- 
2 t 5-dihydro- lH-[ l]benzopyrano[3,4-f]quinoline, 

r^/-(5S3 T R)-9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2 ? 2,4- 

trimelhyl-2,5-dihydro-lH-[l]benzopyrano[3,4-flquinoline, 

(+/-) (5S,3*R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2AtrimethyI-5-(l- 

methylcyclohexen-3-y 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

re/-(5S t 3 , R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]- lO-methoxy-2,2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3 > 4-f]quinoline, 

2^-dihydrcK9-hydroxy-10-methoxy-5-propyl-2,2,4-trimethyl-lH^ 

[ 1 ]benzopyrano [3,4-f]quinoline, 

(-) (5S,3*S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimeihyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triinethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy -2 t 2,4-trimethyl-5-phenyHH- 

[ l]benzopyrano[3,4-f]quinoline, 

23-dihydrch9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3,5-dinuorophenyl)-lH- 

[ l]benzopyrano[3,4-f]quinoline % 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-ti^ 

[l]benzopyrano[3,4-f]quinoline, 

5-butyl-2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-£]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5K3,4-difluorophenyl)-lH^ 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2Atri^ 
lH-[l]benzopyrano[3,4-flquinoiine, 
2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5- 
bistrifluoromethylphenyl)- 1 H-[ 1 ] benzopyrano [3 ,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-lrifluoromethyl-4- 
chlorophenyl)-lH-[l]benzopyrano[3,4-f]quinoiine, 
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2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl-5-(2-methylpropyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-9-hydroxy- 1 0-methoxy-2,2 ,4-trimethyl-5-(3-fluoro-4-chlorophenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline f 
465 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-butenyl)- 1H- 

[ l]benzopyrano[3,4-f]quinoline f 
2^-dihydrcH9-hydroxy-10-methoxy-5-(p^^^ 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-ti^ 
470 cyclohexenyl]- lH-[l]benzopyrano[3,4-f]quinoline, 

(-)(S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2 t 2 f 4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-^ 

[l]benzopyrano[3,4-£]quinoline, 
475 2^-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2,2,4-trimethyl-lH- 

[l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-propyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-9-hydroxy- I0-methoxy-2,2,4-triraethyl-5-(5-methoxy-2-thienyl)- 1H- 
480 [l]benzopyrano[3,4-f]quinoline, _ 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(2,3.4 t 5,6- 
pentafluorophenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl-5(S)-(3(S)- 1- 
hydroxymethylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 
485 (+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Alrimethyl-5(S>(3(S)-l- 

methylcarboxylatecyclopenten-3-y 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(-) (5S,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 Atrimethyl-5-(3- 
cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3- 
490 cyclohexeny 1 )- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2 t 2 t 4-trimethyl-5-(2-thienyl)- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-(2-methyIphenyl) - 1 H- 
[l]benzopyrano[3,4-flquinoline, 
495 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-irimethyl-5-(2-acetoxymethyl-3- 
propeny!)-lH-[l]benzopyrano[3,4-f]quinoiine, 
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(+)(5R,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-[l-ethyi-3- 
cyclohexenyl]- lH-[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-cyclohexyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5,5-trihydro-9-hydroxy- 1 0-methoxy-2,2,4-triraethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hy droxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-hydroxyraethyl-3- 
propenyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 
methyl 2-[2 t 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]-5-quinolinyl] acetate, 

(Z) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyi-5-(2-butenylHH- 
[ l]benzopyrano[3,4-f]quinoline t 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trra^ 
[ lJbenzopyranoCS^flquinoline, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-£]quinoline, 

(+) (5R,3*R) 2 f 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-tl]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S) 2 t 5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-flquinoline ? 

(+) (5R,3*R) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopenteny 1)- 1 H-[l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
2,2,4-trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3,4<|quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimeth^^ 
[ l]benzopyrano[3,4-f]quinoline, 

9J0-Dimethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 

[ l]benzopyrano[3,4~flquinoline, 

9J0-Dimethoxy-5-[3-cyclohexenyl]-methoxy-2^ 

[ l]benzopyrano[3,4-f]quinoline f 

10-methoxy-9-ethoxy-5-(3-propen^^^ 

[ l]benzopyrano[3 f 4-fJquinoline, 

10-methoxy-9K3-propenyloxy)-5-(3-propenyl)-2,2Atrimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-propenyl>2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyranot3,4-f]quinoline, 
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2,5-dihydro-9-acetoxy- 10-methoxy-2,2 f 4-trimethyl-5-(2-propenyl)- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4H)xo-butanoyloxy)-10-methoxy-2 t 2,4- 

trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-Qquinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 

[ l]benzopyrano[3 t 4-f]quinoline t 

10-methoxy-7-bromo-5-(3-propenyl)-2 > 2 t 4-trimethyI-lH-2»5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

7-bromo-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-23-dihydro- 
lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-bromo-5-(3-propenyl)-2,2,4-trimethyl-lH-2 f 5-dihydro- 
[l]benzopyrano[3 T 4-f]quinoline, 
7,9-Dibromo-10-methoxy-5-(3-propenyl)-2,2^ 
[l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[cyclohexen-3-yl]- 10-methoxy-2,2,4-triraethyl-2 t 5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
7,9-Dibromch5-[l-methyl-3-cyclohexenyy^^ 
dihydro-lH-[l]benzopyrano[3,4-f]quinoline f 

10-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2Atrimethyl-lH-2 t 5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2 f 5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2Atrimethyl-lH-2,5-dihydro- 

[l]benzopyrano[3,4-fJquinoline, 

(+/-) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-ti^ 

yl)-lH-[l]benzopyrano[3,4-flquinoline, 

10-methoxy-7-methyl-9-methyl-5-(3-propen^^^ 

[l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-10-methpxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)arainocarbonyloxy)pheny l)-2,2,4-trimethy 1- 1 H- 
[l]benzopyrano[3,4-f]quinoline t 
2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 
meihylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trirnelhyl-lH- 
[ 1 Jbenzopyrano[3 ,4-f] quinoline , 

2^-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
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2 t 5-dihydro-10-methoxy-5K3-(2-hydroxyethyl)phenyl>2,2,4-trimethyl-lH- 

570 [ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(3^2-methanes^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-(2-methythioethyl)phenyl)-2»2 ,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-flquinoline, 
575 2^^ydro-10-methoxy-5-(3-(2KN^-dimethylaminc)C 
2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-f]quinoline, 
2£-dtoydro-10-methoxy-5-(3-(2-(N^ 
trimethyMH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-cyclopropyl-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 

580 fjquinoline, 

2>dihydro-10-methoxy-5-ethenyl-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 

fjquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
585 2,5-dihydro-10-methoxy-5^2-phenyleth^ 
[ l]benzopyrano[3,4-flquinoline, 

cis 2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-methylpropenyl)-2,2 ,4-trimethyl- 1H- 
590 [l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(l-cyclohexenyl>2 t 2,4-trimethyi- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-5-(3-propenyl)-10-m^ 

fjquinoline, 

595 2£-dihydro-5-(3-propenyl)-10Hra 
fjquinoline, 

(+/-) 2 t 5-dihydro-9-(4-acetamidobutano 
lH-[l]benzopyrano[3,4-flquinoline, 

10-(difluoromethoxy)-2>dihydro-5-phenyl-2,2,4-trimethyl-lH- 

600 [ l]benzopyrano[3,4-f]quinoline, 

10-(bromodifluororaethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4^ 

-lH-[l]benzopyrano[3,4-flquinoline, 
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10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyI-2,2 f 4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydro-5-phenyI-2 r 2 T 4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(4,5-dimethyl- 1 3-oxazol-2-yl)methyidene-2,5-dihydro-5-pheny 1- 
2 f 2 f 4-trimethyl-lH-[l]benzopyrano[3Af]quinoline, 

l(Kmethoxy-5-(6-chloropyridin-2-yl)methyidene-2 f 5-dihydro-5-phenyl-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(pyridin-2-y l)raethyidene-2, 5-dihydro-5-phenyl-2,2,4- trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 
10-methoxy-5-(but-3-enyUdene)-2 f 5-dihydr^^ 
[ l]benzopyrano[3,4-f]quinoline, 

1 0-methoxy-5-( 1 -methylpropy lidene)-2 t 5-dihydro-5-phenyl-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(l-butylidene)-2,5-dihydro-5-phenyl-2 t 2 t 4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
Z-5-(benzylidenyl)-9-hydroxy-10-methoxy^ 
[ l]benzopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy- 1 0-methoxy-2 T 2,4- trimethyl- lH-2,5- 
dihydro-[l]benzopyrano[3,4-f]quinoline f _ 
Z-9-hydroxy-10-methoxy-5-(2-picoUnyUdenyD^^ 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4- trimethyHH-[l]benzopyrano[3 f 4-f]quinoline t 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4- trimethyl- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)raethylene)-2,2,4-trimethyl-lH-2 
dihydro- [ l]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,^ 
2,5-dihydro-[ 1 ]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5-dihydro- 
1 H- [ 1 ] benzopy rano [3 ,4-f]quinoline, 

9-hydroxy- 10-methoxy-5-ethyl-2,2,4-trimethyl-2,5-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy- 10-methoxy-2,2,4-trimethyl-5-allyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydrcK9K4-N,N-dieihylamino^oxo-butanoyloxy)-10-methoxy-2 t 2,4- 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-(4-N-piperidino-4K>xo-butanoyloxy)-10-methoxy-2 t 2,4-trimeth 
(2-propenyl)- lH-[ l]benzopyrano[3,4-£]quinoline f 
2^niihydro-9-(4-N-morphoUno-4-oxo-bum 
5-(2-propenyl)- 1 H-[ l]benzopyrano[3,4-f|quinoline f 
2,5-dihydro-9-(4-N f N-dimethylam^^ 

trimethyl-5-(3A5-trifluorophenylH 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,^^ 

lH-[l]benzopyrajio[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-t^ 

[ l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tri^ 

-lH-[l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro-9-hydroxymethyl- 10-me^ 

[ l]benzopyrano[3,4-f]quinoline % 

2,5-dihydro-9-hydroxy-10-methoxy-2 f 2 f 4-trimethyl-5-(l-pentenyl)-lH- 
[ l]benzopyrano[3 f 4-f]qumoline, 

2,5-dihydro-9-methylcarboxylate- 10-methoxy-2,2,4-trimethyl-5-allyHH- 
[ 1 ]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-allenyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3.yl)-lH- 
[ l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S t 3'S) 2,5-dihydro-10-methoxy-2 f 2Atrimethyl-5-(cyclohexen-3-yl)-lH-- 

[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3*R) 2,5-dihydro-10-methoxy-2,2Atrimethy^^ 

[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3*R) 2,5-dihydro-10-methoxy-2,2^^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-m^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyI-5-(3-acetoxyphenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
10Kimuoromethoxy-5-[[3-(met^ 
dihydro- [ l]benzopyrano[3,4-f]quinoline. 
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2^-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(3-hydroxyphen 
[l]benzopyrano[3 f 4-f]quinoline, 

2^-dihydro-9-methylthiomethoxy-10-methoxy-2,2,4-trimethyl-5-(3- 
680 (methylthio)methoxyphenyl)-lH-[l]benzopyrano[3 > 4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3- 
(methyllhiomethoxy)phenyl)-lH-[l]benzopyrano[3,4.flquinoline f 
2,5-dihydro-9-N t N-dimethylc^^ 

dimethylcarbamoyloxyjphenyl)- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
685 9-hydroxy-10-methoxy-5-(phenylmeftylene)^ 
[l]benzopyrano[3,4-f]quinoline f 

9-hydroxy- 10-methoxy-5-([3-fluorophenyl]methylene)-2,2 ,4-trimethyl- lH-2,5- 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S>(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
690 2,2,4-trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2At^ 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N t N-dimeihylamino-4-oxo-butanoyloxy)-10-methoxy-2,2 t 4- 
trimethyl-S^l-methylethyO-lH-rilbenzopyi^oP^flquinoline, 

695 2,5-dihy dro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)- 1 0-methoxy-5- 

(phenylmethyl)-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-(4-N f N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2 t 2 f 4- 
trimethyl-5-(2-thienyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9^4-N,N-dimethylaminobutanoyloxy^^^ 

700 (2-propenyl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

9^2^thoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)--2 f 2 t 4- 
trimethyl-lH-2,5-dihydro- [ l]benzopyrano[3,4-flquinoline, 
(+/-) 2,5-dihydro-9-(3-acetamido-propanoyloxyH^ 
allyl-lH-[l]benzopyrano[3 t 4-f]quinoline, 

705 9-hydroxy- 1 0-methoxy-5-(phenylmethylene)-2 t 2,4-trimethyl- 1 H-2,5-dihydro- 

[ l]benzopyrano[3,4-f]quinoIine, 

9-(dimethylaminothiocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2 t 2,4-triraethyl- 
lH-2,5-dihydro- [ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2 t 5-dihydro-9-(NK:arbamoyl-2-aminoacetoxy)-10-methoxy-2 T 2,4-trimethyl-5- 
710 allyMH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-ethoxy-4-oxo-butoxy)- 1 0-methoxy-2, 2,4-trimethyl-5-allyl- 
1 H- [ 1 ] benzopy rano [3 ,4-f] quinoline, 
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(+/-) 2,5-dihydro-9-(4-oxo-pentanoyloxy)- 10-methoxy-2 t 2,4-trimethyi-5-allyl- 1H- 
[ l]benzopyrano[3,4-£]quinoline, 
2,5^ihydro-9-methylthiomethoxy-10-methoxy-^^ 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N,NKliethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4- 

trimethyl-5-(2-propenyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2 T 2A 

trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-9<4-N-piperidino^oxo-pentanoyloxy)-l^ 

(2-propenyl)-lH-[l]benzopyrano[3»4-f|quinoline t 

2,5-dihy dro-9-(4-N-morpholino-4-oxo-pentanoy loxy )- 1 0-methoxy-2 t 2,4- trimethyl- 
5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-(4-NJ^-dimethylamino-4-oxo-butanoyloxy)-10-raethoxy-2,2,4- 
trimethyl-5(S)-(3(S)- l-cyclopenten-3-y 1 )- 1 H-[ l]benzopyi^o[3,4-fIquinoline, 
10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propenyl)-2,2,4-trimethyl- 1 H-2,5- 
dihydro- [l]benzopyrano[3,4-f|quinoline, 

1 0-methoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl)-2 ? 2,4- trimethy 1- 1 H- 
2,5-dihydro-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9~hydroxy- 10-methoxy-2,2 Atrimethyl-5-(3-thienyl)- 1H- 
[l]benzopyrano[3,4-f]quinoline, and 
2,5-dihydro-9-hydroxy-10-meftoxy-2£Atri^ 
lH-[ 1 ] benzopyrano[3,4-f]quinoline. 

5. A compound according to Claim 2 where R\ is -Li-Ra* Li is a covalent bond and 
R A is -NR7R7. 

6. A compound according to Claim 5 selected from 
2,5-dihydro-2,2,4,N-tetramethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinolin- 1 0-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2AN-tet^ 
f]quinolin- 10-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[ l]benzopyrano[3,4-f]quinolin- 10-amine, and 
2 t 5-dihydro-2,2,4-trimethyi-5-(2propenyl)-lH-[l]benzopyrano[3,4- 
f]quinoline-10-carboxylic acid. 
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7. A compound according to Claim 2 where Ri is -Li-Ra» Li is -C(X)X'-, X and X* 
are -O, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

g . A compound according to Claim 7 selected from 

methyl 2,5-dihydro-2 t 2,4-trimethyl-5-(2-propenyl)-lH-tl]benzopyrano[3 f 4- 
f]quinoline-10-carboxylate and 

methyl 2,5-dihydro-5-phenyl-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinoline- 
5 10-carboxylate. 

9. A compound according to Claim 2 where Ri is -Li-Ra, Li is -X'C(XK X and X* 
are -O, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

10. A compound according to Claim 9 that is 
2,5-dihydrc>-2,2,4-trimethyl-5-^^ 
acetate (ester). 

11. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covalent bond and 
Ra is alkyl of two to twelve carbons that can be optionally substituted. 

12. A compound according to Claim 1 1 selected from - 
10^thyl-2 f 5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-2,2 t 4,10-tetrametoyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quino 
5-(3,5-dichlorophenyl)- 10-ethyl-2,5-dihydro-2 t 2,4-trimethyl- 1H- 

5 [l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3Af]quinoline- 
10-methanoU 

2^-dihydro- 10-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
10 2,5-dihydro- 10-aminomethyl-5-(3-propenyl)-2,2 Atriraethyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro- 1 O-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyl- 1 H- 
15 [l]benzopyrano[3,4-f]quinoline, and 

2,5-dihydro-10-(methoxymethyl>5-phenyl-2,2Atrimethyl-lH-[l]benzopyi^o[3,4- 
fjquinoline. 
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13. A compound according to Claim 2 where Ri is -Li-Ra» Li is a covalent bond, and 
Ra is alkenyl of two to twelve carbons that can be optionally substituted. 



14. A compound according to Claim 13 selected from 
10-ethenyl-2,5-dihydro-2,2,4-trimeth^^ 
f]quinoline. 

2 t 5-dihydrcHl0-ethenyl-5-phenyl-2,2,4-trim^^^ 
5 f]quinoline, 

2,5-dihydro- 10-ethenyl-5-oxo-2,2 ,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 
5-(3-cyclohexenyl)-2,5-dihydro- 10-ethenyl-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, and 

2,5-dihydro- 10-ethenyl-5-[ i-methyl-3^yclohexenyl]-2,2,4-trimethyl- 1H- 
10 [l]benzopyrano[3,4-f]quinoline. 

15. A compound according to Claim 2 where R\ is -Li-Ra, Li is a covalent bond and 
Ra is alkynyl of two to twelve carbons that can be optionally substituted. 

16. A compound according to Claim 15 selected from 
10-ethynyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 

[l]benzopyrano[3,4-f|quinoline and 

2,5-dihydro- 10-ethynyl-5-phenyl-2, 2,4-trimethyl- 1 H- [ 1 ]benzopyrano[3,4- 
5 fjquinoline. 

17. A compound according to Claim 2 where R\ is -Li-Ra, Li is a covalent bond and 
R A is -OH, halo, heterocycle, -CN, -CO2H, or -CHO. 

18. A compound according to Claim 17 selected from 
2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-^^ 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinolin-10-ol, 

5 2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)- lH-[ 1 ]benzopyrano[3,4-f]quin 

olin-10-ol, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyMH-2,5-dihydro- 
[ ljbenzopyranop^-flquinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
10 [l]benzopyrano[3,4-f]quinoline, 



-293- 



99/41256 



PCT/US99/03127 



10K:hloro-9-hydroxy-5-(3-trifluorom 
[ l]benzopyrano[3,4-f]quinoline, 
10^hloro-9-hydroxy-5-(3,5-dimethylphenyl)-2^ 
[ l]benzopyrano[3 f 4-f]quinoIine f 

rel-(5S, 3'/?)-9-hydroxy- 10-methoxy-5-[ l-hydroxymethy!-3-cyclohexenyl]-2^,4- 

trimelhyl-2 f 5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline T 

(-) 2 t 5(S)-dihydro-9-hydimy-l()-chloro-2,2^^ 

[ l]benzopyrano[3 f 4-flquinoIine, 

(-) 2,5(S)-dihydro-9-hydroxy-10-cMo^ 

[ l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,5-dichlorophen^ 

[ l]benzopyrano[3,4-f]quinoline f 

(+H5R, 3 f S) 2 > 5-dihydro-9-hydroxy-10.chloro-2^,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3 t R)2,5-dihydro-9-hydroxy-10^hloro-2,2 > 4-trimeihyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

lO-chIoro-9-hydroxy-5-(3,4-difluorophenyl>^ 

[ l]benzopyrano[3 f 4-f]quinoline, 

10-chloro-5-(3-propenyl)-2, 2, 4-triraethyl-2,5-dihydro- 1 H-[ l]benzopyrano[3 t 4~ 
fjquinoline, 

(+/-) 2,5-dihydro- lO-chloro-2,2 Atrimethyl-5-phenyl- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-(2-furanyl)-5-^^ 
fjquinoline, 

2,5-dihydro-10-cyano-5-(3-propenyl)-2,2 t 4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-carboxy-5-(3-propenyl)-2 f 2,4-ti^ 
fjquinoline, 

2 t 5-dihydro-10-fomyl-5-(3-propenyl^ 
f]quinoline, 

2^-dihydro-10-formyl-5-phenyl-2,2AtrimethyI-lH-[l]benzopyrano[3,4- 
flquinoline, 

Z-5<3-fluorobenzyUdenylH0-chloro-9-hydroxy-2,2A 
[ l]benzopyrano[3,4-f]quinoline, 
Z-10-chloro-9-hydroxy-5-(2-picolinylideny^^ 
[ l]benzopyrano[3,4-f]quinoline. 
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re/-(5S,3'R)-9-hydroxy-5-[l-methoxymethyl-3^ 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-flquinoline, 
2,5-dihydro-9-hydroxy- 10-chloro-2,2 Atrimethyl-5-(2-thienyl)- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy- 10-chloro-5-(phenylmethylene>2,2,4-trimethyl- 1 H-2,5-dihydro- 

[l]benzopyrano[3,4-f]quinoline, and 

2,5^ydro-9-hydroxy-10-chloro-2,2^trim^ 

[ l]benzopyrano[3,4-f]quinoline. 

2^ihydro-7-bromo-94iydroxy-10^hlo^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2 t 2 $ 4-trimethyl-5-([2-N,N- 
dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3Af]quinoline, 
2 t 5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-ethyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2»5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-isopropyMH- 
[l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-cMoro-2,2,4-trimethyl-5-butyi- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4- trimethyI-5-( 1 -thiazol-2-yl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2 > 2 f 4-trimethyl-5-(2-methylpropyl)- 1H- 
[l]benzopyrano[3,4-f)quinoline, 

2^-dihydro-9-hydroxymethyl-10K:Woro-2,2Atrimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2,2 Atrimethyl-5-propyl- 1 H- 
[ l]benzopyrano [ 3 ,4-f]quinoline, 

9-hydroxy- 10-chloro-5-([2-pyridyl]methylene)-2 > 2,4-trimethyl- lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline t 

reK5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]- 10-chloro-2,2A 

tximethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-triraethyl-5-(l- 

methylcyclohexen-3-y l)-lH-[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline t 

(+) (5R,3*S) 2,5-dihydro-9-hydroxy-10-chloro-2,2 f 4-trimethyl-5-(l- 

methylcyclohexen-3-y 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
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(+) (5R,3'R) 2^-dihydro-9-hydroxy-10^hlorcH2,2,4-trimethyl-5-(l. 

raethylcyclohexen-3-y 1)- 1 H-[ 1 ]benzopyrano[3,4~flquinoline t 

(+/-) 2,5-dihydro-9-(4-N, N-dimethylaraino-4-oxo-butanoyloxy)- 10-chloro-2,2 t 4- 

trimethyl-5-allyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-hydroxy-10-chloro-2,2 Atrimethyl-5-cyclopentyl- 1H- 

[l]benzopyrano[3,4-f]quinoline, and 

(+/-) 2,5-dihydro-9-hydroxy- 1 0-chloro-2 f 2,4-trimethyl-5-benzyl- 1H- 
[l]benzopyrano[3,4-f]quinoline. 

19. A compound according to Claim 2 where Ri is -Li-Ra. Li is O and Ra is alkenyi of 
three to twelve carbons that can be optionally substituted. 

20. A compound according to Claim 19 that is 
2,5-dihydro-2,2,4-triraethy^ 
fjquinoline. 

21. A compound according to Claim 2 where R\ is -Li-Ra» Li is O and Ra is alkynyl 
of three to twelve carbons that can be optionally substituted. 

22. A compound according to Claim 21 that is 

2,5-dihydro-2,2 ,4-trimethyl-5-phenyl- 10-(2-propynyloxy)- lH-[ l]benzo 
pyrano[3,4-f]quinoline. 

23. A compound according to Claim 2 where Ri is -Li-Ra, Li is -X'CPQX"-, X, X* 
and X" are O. 

24. A compound according to Claim 23 that is 
5-(3 f 5-dichiorophenyl)-2 t 5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoUn-10-yi]methylcarbonate. 

25. A compound according to Claim 1 of Formula HI 
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in. 



5 

26. 
27. 

28. 

5 

10 

29. 
30. 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl» R2» R3. R4, Rs. R6, and L2, are defined above. 

A compound according to Claim 25 where R\ is -Li-Ra» Li is -O, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 26 that is 

10-(bromodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3,4,5- 
tetrahydro-.lH-chromeno[3,4-£]quinoline. 

A compound according to Claim 1 of Formula IV 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Y is nitrogen or N+(=0), and 

Rl. R2. R3* R4. R5. R6» and L 2 , are defined above. 

A compound according to Claim 28 where Ri is -Li-Ra. Li is -O-, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 29 selected from 
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2 t 5-dihydro-10-methoxy-2,2,4-trimethyl-^^ 
fjquinazoline and 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyl- 1 H-[ l]benzopyrano[3,4- 
fjquinazoline. 

31. A compound according to Claim 1 of Formula V 




or a pharmaceutical^ acceptable salt or prodrug thereof, where 

Rl, R2, R3» R<t. R5. R6» and L2, are defined above. 

Rl<& and R17 are independently hydrogen or alkyl of one to six carbons; and 

Rl8 and Ri8« are independently hydrogen or alkyl of one to six carbons; or 
Rl8 and Ri8« together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

32. A compound according to Claim 31 where R\ is -Li-Ra, Li is -O, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

33. A compound according to Claim 32 selected from 
2,5-dihydro-10-methoxy-2,2-[spiro (tetrahy dro-4-pyranyl)] -4-methy 1-5-allyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2-[spiro(hexy 

f]quinoline, 

2^-dihydro-10-methoxy-2,2-diethyl-4-me^ 
f]quinoline v 

2,5-dihydro- 10-methoxy-2,2 t 3,4-tetramethyl-5-allyl- lH-[ i]benzopyrano[3,4- 
fjquinoline. 
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2^-dihydro-10-methoxy-2^ 
fjquinoline, and 
2>dihydro-10-methoxy-2^ 
fjquinoline. 

A compound selected from 
2,5-dihydro-10-methoxy-2,2,4-to^ 
fjquinolinelH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-5-(2-propenyl>lH^ 

fjquinoline, 

2,5-dmydro-2,2,4JNMetr^ 
fjquinolin- 10-amine, 

methyl 2,5-dihydro-2,2,4-trimethyl-5-(2-p^ 
fjquinoline- 10-carboxylate, 
10-ethenyl-2,5-dihydro-2,2,4-trime^ 
fjquinoline, 

10^thynyl-2 f 5-dihydro-10-methoxy-2 t 2,4-trimethyl-5-(2- 
[l]benzopyrano[3,4-f]quinoiine, 
2 f 5^ihydro-2 f 2,4-trimethyl-5-phenyl-lH-[l]benzopyi^ 
10-(dinuoromethoxy)-2,5-dihydro-2,2 t 4-trimethyl-5-(2-propenyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 
10^thoxy-2,5-dihydro-2,2,4-^ 
fjquinoline, 

2,5^ihydro-2 t 2,4-trimethy^^ 
acetate (ester), 

5-(3-bromo-5-methylphenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-£]quinoIine, 
3-(2,5-dihydro-10-methoxy-2,2.4-tri^^ 

yl)phenol,acetate (ester), 
3-(2,5-dihydro-10-methoxy-2,2 t 4-m^ 

yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimeUiyl-54[3-(methylthio)metho 
[l]benzopyrano[3,4- fjquinoline, 

[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethy 1- 1 H-[ 1 ]benzopyrano[3,4-f|quinolin-5- 
yl)phenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydn>- 10-me^ 
lH-[l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro-10-methoxy-2,2Airimethyl-5-(phenylmethylene)-lH^ 
[ l]benzopyrano[3,4-f]quinoline. 

5-(3 t 5-dichlorophenyl>2,5-dihydro-10-methoxy-2 f 2^trimethyI-^ 
[ l]benzopyrano[3,4-f]quinoline f 

5-butyl-2,5-dihydro- 1 O-methoxy-2,2,4- trimethyl- 1 H-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dmydro-10-methoxy-2,2,4-trimeto^ 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(4-methoxyphenyl>2,2,4-trimethyi- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-chlorophenyl)-2 t 5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline f 

2,5-dihydro- 10-methoxy-2 f 2 ,4- trimethyl-5-(3-methylphenyl)- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

( ± >2 > 5-dihydro-10-methoxy.2 t 2,4-trimethyl-5-phenyl-lH41]ben 
flquinoline, 

(* )-2>dihydro-10-methoxy-2,2,4-t^ 
flquinoline, 

5-(3>dimethylphenyI)-2,5-dihydro^ 
[l]benzopyrano[3,4-f]quinoline, 

5-(4-chlorophenyi)-2 ? 5-dihydro-10-methoxy-2,2 ? 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
5-(3,4-dimethylphenyl)-2,5-dihydro^ 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5- [3,5-bis(trifluoromethyl)pheny l]-2,5-dihydro- 10-methoxy-2 t 2,4-trimethyl- 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

(0-5-(3,5-dichlorophenyl)-2,5-dihydro-^ 

[l]benzopyrano[3,4-flquinoline, 

(H0-5-(3,5-dichlorophenyl)-2,5-dihydro-10-^^ 

[l]benzopyrano[3,4-f]quinoline, 

5-(3,5-difluorophenyl)-2,5-dihydro-10-raethoxy-2,2.4-trimethyMH- 
[l]benzopyrano[3,4-f]quinoline. 
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2,5-dihydro-10-methoxy-2,2,4,N-tet^^ 
f]quinolin-5-amine, 

(02 ? 5-dihydro-10-methoxy-2 t 2Atrimethyl-5-(2-propenyl)-lH- 
[ l]benzopyrano[3,4-flquinoiine, 

(+)-2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-5-(2-propenyl)- 1H- 

[l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trim^ 

4- (2,5-dihydro-10-methoxy-2,2,4-trime^ 
yl)-N,N-dimethylbenzenamine, 

2^-dihydrcHl0-methoxy-2 t 2 t 4-trimethyl-5-(5-methoxy-2-thienyl)- 
lH-[ llbenzopyranoLS^flquinoline, 

2 t 5-dihydro-10-methoxy-2,2,4-triraethyl-5-(5-propyl-2-thienyl)- 
lH-[l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-10-methoxy-2.2 t 4-trimethyl-5-[4-(l-morpholinyI)phenyl]- 
lH-[ l]benzopyrano[3,4-f]quinoline, 
l-(2.5-dihydro-10-methoxy-2,2,4-tr^^ 

5- yl)-3,3-dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2 t 2Atrimethyl-lH-[l]benzopyrano[3,4-f|quinoline-5- 
carbonitrile, 

1- (2,5-dihydro-10-methoxy-2,2,4-trimet^ 
5-yl)-2-propanone, 

methyl-2,5-dihydro-10-methoxy-2,2,4-rt^ 
f]quinoline-5-acetate, 

2- (2 t 5-dihydro-10-methoxy-2,2,4-trimethy^^ 
5-yl)-l-phenylethanone, 

5-[2-(chloromethyl)-2-propenyl]-2^-dihydro-10-methoxy-2,2,4-trimethyl^ 
lH-[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 
Qquinoline-5-propanoU acetate (ester), 

2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(4-methylphenyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro- 1 0-methoxy-2,2 ,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

5-(3-bromophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl«5-(phenylmethyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline. 
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2,5-dihydro-10-methoxy-2,2^lrimethyl-5-propyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(4-fluorophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-fluorophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2.4,5-tetramethyl-lH^ 
2^-dihydro-10-methoxy-2,2 f 4-trimethyl-5-(l-methylethyl)-lH- 
[ l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-5-(2-methylpropyl)- 1 H- 
[ l]benzopyrano[3,4-fJquinoline, 
5-ethyl-2,5-dihydro-10-methoxy-2,2,4-trimeft^ 
Qquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinoline-5- 
carboximidic acid ethyl ester, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-(-methylene lH-[l]benzopyrano[3,4- 
flquinoline-5-propanol, 

2,5-dihydro- 1 0-m ethoxy-2,2 ,4,N,N-pentamethy 1- 1 H- [ 1 ] benzopyrano [3,4- 
f]quinoline-5-acetamide, 

2^-dihydro-10-methoxy-2,2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4- 
f]quinoline-5-ethan amine, 

N-cyclopropyl-2,5-dihydro- 1 0-methoxy-2,2,4- trimethyl- 1 H- [ 1 ]benzopyrano[3,4- 
f]quinoline-5-acetamide, 

2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-5-(2-propynyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-l^ 
yl)-2(5H)-furanone, 

5-(3-butenyl)-2,5-dihdyro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyran 
f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-lH-[l]benzopyi^o[3,4-f]quinoline-5- 
propanol, 

10-ethyl-2,5-dihydro-2,2,4-trimethyl-5-phen^ 
2,5-dihydro-2,2,4,10-teUTimemyl-5-phenyl-lH-[^^ 

5-(3,5-dichlorophenyl)-10-ethyl-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano 
[3,4-f]quinoline, 

5-(3,5-dichlorophenyI)-2,5-dihydro-2,2,4,N-tetramethyl-lH-[l]benzopyrano[3,4- 
flquinolin- 1 0- amine, 
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5-(3,5-dichlorophenyl>2,5-dihydro-2 t 2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinolin-10-amine, 

2,5-dihydro-2 f 2,4-trimethyl-5-phenyl- l(M2-propynyloxy)-lH-[ l]benzo 
pyrano[3,4-f)quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl- 10-(2-propenyloxy)- lH-[ 1 ]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-(2-pi^^ 
10-methanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)- lH-[ l]benzopyrano[3 f 4- 
flquinoline-10-carboxylic acid, 

5-(3,5-dichlorophenyl)- 10-ethoxy-2,5-dihydro-2,2 ,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyi-lH-[l]benzopyrano[3,4- 
fjquinolin-10-ol, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,^ 
f]quinoUn- 10-yl]methylcarbonate, 
2,5-dihydro-2,2,4-trimethyl-5-(2-pro^ 
olin-10-ol, 

10-(bromodinuoromethoxy)-2,5-dihyn>^ 
[ l]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyr 
yl)phenyl] melhylcarbonate, 

2,5-dihydro-10-methoxy-5<3-methoxyphenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]- 

lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 

lH-[l]benzopyrano[3,4-flquinoiine, 

5-[3-(cyclopropylmethoxy)phenyl]-2,5-dihyd 

lH-[ l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-5-[3-[2-( l-piperidinyl)ethoxy]pheny]- 
1 H- [ 1 ]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyi- 
lH-[l]benzopyrano[3,4-f]quinoline, 
5-[3-(2,4-dinitrophenoxy)phenyl^^ 
1 H- [ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propynyloxy)phenyl]- 
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1 H-[ 1 ]benzopy rano[3 ,4-f] quinoline, 

3- (2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)phenol 4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl- lH-[l]benzopyrano[3 ,4~f]quinolin- 

5- yl)phenolacetate (ester), 

4- (2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin- 

5- yl)phenol, 

2,5-dihydro- 1 0-methoxy-2,2 t 4-trimethyl-5-[[4-(methylthio)methoxy ]phenyl]- 
lH-[l]benzopyrano[3,4-f]quinoline, 

[4-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)phenyl] dimethylcarbamate, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]- 
lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-(methoxymethoxy)phenyl]- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenyl] 1-morpholinecarboxylate, 
2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-K^ 
lH-[l]benzopyrano[3,4«f]quinoline, 

O-[3-(2,5-dihydro-10-raethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4 : 
f]quinolin-5-yl)phenyl] ester, 

2,5-dihydro- l(>methoxy-2,2,4-trimethyl-5-[3-(methylthio)phenyl]- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

O- [3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4- 
f]quinolin-5-yl)phenyl] methylcarbonothioate, 
[3-(2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 
5-yl)phenyl] trifluoromethanesulfonate, 

5-[3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)phenyl]-2,5-dihydro-10-methoxy- 

2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

f]quinolin-5-yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)benzoic acid, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(2-propenyl)phenyl]- 
lH-[l]benzopyrano[3,4-f]quinoline, 

1 -[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinolin- 
5-yl)-5-methylphenyl]ethanone, 
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3-(2,5-dihydro 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4-flquinolin-5- 
yl)-5-trimethylbenzenemethanol t 

5-[3-(2-furanyl)phenyl]-2,5-dihydro-10-methoxy-2 t 2,4-trimethyl- 
220 lH-[l]benzopyrano[3,4-Qquinoline, 

2,5-dihydro-10-methoxy-2,2Atri^ 

yl)phenyl]-lH-[l]benzopyrano[3,4^f]quinoline t 

3-(2 > 5^ihydro-10-methoxy-2 > 2,4-trimethyl-lH-[l]benzopyrano[3 f ^ 

5-methyl)-5 ,N-dimethylbenzenamine, 
225 3-(2,5-dihydro- 10-methoxy-2,2 Atrimethyl-lH41]benzx)pyrano[3,4-f|quinolin-5- 

yl)-5-methyl-N-(2-propenyl)benzamide, 

3-(2,5-dihydro- 1 <>methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]q^no lin - 

5-yl)-N-(2-methoxyethyI)-5-methylbenzenamine, 

3-(2,5-dihydro- 10-methoxy-2,2 
230 5-yl)-N-(2-propenyl)benzenaimne, 

N , -[3-(2>dihydro-10-methoxy-2,2 t 4-trimethyl-lH-[l]benzopyran 

f]quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurea t 

N43-(2,5-dihydro-10-methoxy-2,2,4-^ 

f]quinolin-5-yl)phenyl]benzenemethanamine t 
235 5-[(3,5-dichlorphenyl)methylene]-2 t 5-dihydro- 10-methoxy-2,2 Atrimethyl- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

5-[(4-chlorophenyl)methylene]-2,5-dihydra- 10-methoxy-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3- 
240 (trifluoromethyl)phenyl]methylene]- 1 H-[ l]-benzopyrano[3,4-f]quinoline, 

5-[(2,6-difluorophenyl)methylene]-2>^ 

[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-chlorophenyl)methyle^^ 

[l]benzopyrano[3,4-£]quinoline, 
245 5-[(2,6-dichlorophenyl)methylen^ 

[l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-methoxy-2 t 2Atriraethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5<lihydro-10-methoxy-2,2Atrimeft^^ 
250 oxazolyl)methylene]-lH-[l]benzopyrano[3,4-f]quinoline, 

,23-dihydro-10-methoxy-2,2Atrimethyl-5-(2-pyridinylmethyk 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2^,4-trimethyl-5-(2- thienyl)- 1 H-[ 1 ]benzopyrano[3,4- 
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fjquinoline, 

2 t 5-dihydro-9,10-dimethoxy-2 t 2,4-trimethyl-5-(2-propenyl)«lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(2^;yclohexen-l-yl)-2 t 5-dihydro-940-dimethoxy-2^ t 4-trinieihyl-lH- 
[l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro- 10-methoxy-5-(3-methyl-3-butenyl)-2 t 2,4-trimethyl- IH- 
[ l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro- 10-methoxy-5-(5,5-dimethyl-3<:yclohexenyl)-2^ 
[ l]benzopyrano[3,4- fjquinoline, 

rel (5R,2'R) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyI)-2,2,4- 
trimethy 1- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

anri(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl).2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoIine, 

2^-dihydro* 10-methoxy-5-(3-cyclohexenyl)-2,2AtrimethyMH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-butenyl)-2,2,4-t^ 

fjquinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -ethenyl- l-cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(4,4-dimethyl-3-^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -methy lene-2-cyclohexy l)-2,2,4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-oxo«2-cyclohexyl)-2,2,4-trimethyi-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(3-cyclooctenyl>2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cycloheptenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3 ,4- fjquinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -cyclohexenylmethyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3,3-dimethyl-6-cyciohexeny 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-bromo-3-propenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4- fjquinoline, 
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re/(5R,3'R)2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline f 

re/(5R,3'S) 2 > 5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2 t 4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoiine, 
2,5-dihydro-l0-methoxy-5-(3-hydroxymethy^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-indolyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

rel (5S,3'S) 2 t 5-dihydro-10-methoxy-S-(l-methyl-3-cycto^^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

re/(5R,3'S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclote 
1 H- [ 1 ]benzopyrano [3,4-f] quinoline , 

(-) (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trim 
lH-[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2 ? 4- 
trimethyl- lH-[ 1 ]benzopynmo[3 Aflquinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2 t 2 t 4- 
trimethyl- lH-[ l]benzopyrano[3»4-f]quinoIine, 

(-)-(5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-raethyl-3-cyclohexenyl)-2 t 2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline t 

(+)-(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(l-chloromethyl-3-cyclohexenyl)-2,2,4- trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-i0-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2 ? 5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 
2 t 2,4-trimethyMH-[l]benzopyrano[3 > 4-f]quinoline, 

rel (5R, 3'S) 2 t 5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2 t 2,4- 
trimethyHH-[l]benzopyranot3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N,N-dimethylamino)methyl-3- 
cyclohexenyl)-2 t 2,4-trimethyl-lH-[l]benzopyrano[3Aflquinoline, 
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rel (5R, 3*S) 2 f 5-dihydro-10-methoxy-5Kl-methylthiomethyl-3^yclohexenyl)- 

2,2,4-trimethyl- 1 H- [ 1 ]benzopyrano[3,4-f]quinoline f 

rel (5R, 3'R) 2^-dihydro-10-methoxy-5-(l-(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline f 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-S-(l-(N-methyl-N- 

methylsulfonylamino)methyl-3-cyclote^ 

[ l]benzopyrano[3,4-f|quinoline t 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N,N dimethylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3 ,4-f]quinoline, 
rel (5R, 3'R) 2 t 5-dihydro-10-raethoxy-5-(l-(N-methylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl-lH-[l]be^ 

2 t 5-dihydro- 10-methoxy-5-(2-methyl-3-propenyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro- 1 0-me thoxy-5-( 1 ,3-butadien-2-yl)-2,2,4- trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2 ? 5-dihydro-10-methoxy-5-(2-carbomethoxy-3-propenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 ,2-dihydroxy-3-propyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 ,2-epoxy-3-propenyl)-2,2,4-trimethyi- 1H-- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -(N-phthalimido)-3-propyl)-2 t 2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5<l-amino-3-propyl)-2 t 2,4-trimethyl«lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -(hydrazinocarbonylamino)-3-propyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-carbomethoxy- l-ethenyl>2 t 2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(Z)-2,5-dihydro- 1 O-me thoxy-5-( 1 -propenyl)-2,2, 4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-hy droxy- 1 -propenyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3'(N,N-dimethylaminocarbonyloxy)- 1-propenyl)- 
2 t 2,4-trimethyMH-[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-methoxymethoxy- 1 -propenyl)-2,2,4-trimethyi- 
lH-[l]benzopyrano[3,4-f]quinoIine, 
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2^-dihydro-10-methoxy-5-(3-hydroxy-3-propenyl)-2^,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

methyl 2-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1H- [ 1 ]benzopyrano[3,4- 
fjquinolin-5-yl) acetyl hydroxamate, 

2-(2,5-dihydro- 1 0-methoxy-2,2, 4-trimethyl- lH-[ l]benzopynmo[3,4-f]quinolin-5- 
yl) acetaldehyde, 

2,5-dihydro-10-methoxy-5-(2-cyclohexylite^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2^yclopentyU^ 

[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dmydro-10-methoxy-5-(2K:ycloheptyHdenyleto^^ 

[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-lC^methoxy-5<3-methyl-2-butenyl)-2 t 2,4-trimethyl«lH^ 
[l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

trans 2 t 5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2 f 4-trimethyl-lH- 
[ l]benzopyrano[3,4-fjquinoline, 
2,5-dihydro-10-methoxy-5-(l,l-difluoro-l-^^ 
[ l]benzopyrano[3,4-f]quinoline, 

(£) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzopyrano[3,4- 
f]quinolin-5-yl) 2-butenoate, 

(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy-2-buten- l-yl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N,N-dimethylaminocarbonyipxy)-2-buten-l-yl> 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4-trimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-morpholinocarbonyloxy)ethyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-flquinoline, 
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2,5-dihydn>-10-methoxy-5-(2-(N-(2-methoxyethyl) 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline f 
2,5-dihydrcHlO-methoxy-S-(2-(N-methyaminoca*^ 
trimethy 1- 1 H-[ 1 ]benzopyrano[3 t 4-flquinoline, 
2,5-dihydro- 10-methoxy-5-(2-(N t N^ 
trimethy 1- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 
2,5-dihy(ko-10-methoxy-5-(2-methoxymethoxye^ 
[ l]benzopyrano[3,4-f]quinoline, 

2^sUhydro-10-methoxy-5-(2 t 2-dimethylethoxycarbonylamino)methyl> 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-(ammome& 
[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(ethoxycarbonylamino^ 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(carboethoxy)-2,2,4-tri^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(cyciopentyl)^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(l-methylpropa-l,2-dfe^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(3 A5- trifluorophenyl)-2 t 2 t 4- trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(cyclohexyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2^-dihydro-10-methoxy-5-(2-pyridyl)-2,2,4-trimethyMH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-pyridyl)-2 T 2 y 4-trimethyl- lH-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

23-dihydro- 10-methoxy-5-(4-pyridyl)-2, 2,4-trimethyMH-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopynino[3,4- fjquinoline, 

10-chloro-9-hydroxy-5-(3-trifluoromethylphenyl)-2 t 2 f 4-trimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4- fjquinoline, 
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10^hloro-9-hydroxy-5-(3,5-dimethylphenyl>^ 
[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S, 37?)-9-hydroxy- 1 0-methoxy-5-[ l-hydroxymethyl-3-cyclohexenyl]-2,2,4- 

trimethyl-2,5-dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
440 (-)2,5(S)-dihydro-9-hydroxy-10-cM 

[ l]benzopyrano[3 t 4-f]quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy-10-chloro-2,2,4-u^ 

[l]benzx>pyrano[3,4-f]quinoline, 

10-cMoro-9-hydroxy-5-(3,5-dichlorophen 
445 [l]benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3*S) 2 t 5-dihydro-9-hydroxy-10-chloro-2 t 2 f 4-trimethyl-5-(3- 

cyclopenteny 1)- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

WK5R,3*R)2>dihydro-9-hydroxy-10-c^^ 

cyclopenteny l)-lH-[l]benzopyrano[3 f 4-f]quinoline, 
450 10^Moio-94iydroxy-5-(3 t 4-difluoro^ 

[ l]benzopyrano[3 t 4-f]quinoline, 

9-10-methylenedioxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- 1 O^thenyl-2,2 Atrimethyl-2,5-dihydro- 1H- 
455 [l]benzopyrano[3,4-f]quinoline f 

9- chloro- 10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro- 1 H- 
[l]benzopynuio[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- lO-difluoromethoxy-2,2 ,4-trimethyl-2,5-dihydro- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 
460 9-chloro-10-difluoromethoxy-5-phenyl-2 f 2,4-trimethyl-2 t 5-dihydro-lH- 
[ l]benzopyrano[3,4-qquinoline, 

8-fluoro- l(^methoxy-5-phenyl-2,2 Atrimethyl-2^-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-8-fluoro- 10-methoxy-2,2 ,4-trimethyl-2,5-dihydro- 1H- 
465 [ l]benzopyrano[3,4-f]quinoline, 

( 10-methoxy-9-fluoro-5- (3-propenyl)-2,2,4- triraethyl- 1 H-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyMH-2,5-dihydro- 

[ l]benzopyrano[3,4-f]quinoline, 
470 (W0 2,5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3-cyclohexenyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 
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(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimet^ 
y 1 )- 1 H-[ 1 ]benzopyrano[3,4-fjquinoline, 

(-) (5S, 3*S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl- 
475 2,5-dihydro- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline f 

(+)(5R3'R)-9-hydroxy-5-[l-meihyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimeihyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline t 

(+)(5R3 , S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl- 
2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
480 (-) (5S3'R)-9-hydroxy.5-[l-methyl.3-cyclohexenyl]- 10-methoxy-2,2 t 4-trimethyl- 

2 f 5-dihydro-lH-[l]benzopyrano[3 t 4-£]quinoline, 

re/-(5S3'R)-9-hydroxy-5-[l-hydroxymethyl-3^yclohexenyl]-10-methoxy-2,2 t 4- 

trimethyl-23-dihydro-lH-[l]benzopyrano[3,4-f]quinoIine f 

(+/-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl : 5-(l- 
485 methylcyclohexen-3-y 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

re/-(5S,3 , R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]- 10-methoxy-2 f 2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-propyl-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 
490 (-) (5S,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2 f 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3- 

cyclohepteny 1 )- 1 H- [ 1 ] benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-9-hydroxy- 10-methoxy -2,2,4-trimethyl-5-phenyl- 1H- 
495 [l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tri^^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trime^ 

[l]benzopyrano[3,4-f]quinoline, 
500 5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

(-) (5S.3 *S) 2, 5-dihydro-9-hydroxy- 10-methoxy-2,2,4-lrimethyl-5-(3- 
cyciopentenyl)-lH-[l]benzopyrano[3,4-f|quinoline t 
(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
505 cycIopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3,4-difluorophenyl)-lH- 
[l]benzopyrano[3,4-flquinoline f 
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2 t 5-dihydro-9-hydroxy-10-methoxy-2£,4^ 
[ l]benzopyrano[3 f 4-f]quinoline, 
2 t 5-dihydro-9-hydroxy-10-methoxy-2,2,4-tr^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-(3-5- 
bistrifiuoromethylphenyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2,2,4-t^ 
chlorophenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2 f 4-trimethyl-5-(2-methylpropyI)- IH- 
[ l]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tri^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2 t 2,4-trimethyl-5-(3-butenyl)- 1H- 
[ l]benzopyrano[3,4-f]quinoline f 
2^-dihydro-9-hydroxy-10-methoxy-5-(phenyta^ 
[ l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S,3*R) 2 t 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-ethylO- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3 t 4-f]quinoline, 

(+) (R) 5-cyclopentyl-2 t 5-dihydro-9-hydroxy-10-methoxy-2 t 2»4-trimethyl-lH- 
[ l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-5-(3-propynyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-lrimethyl-5-(2-propyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2^^ 
[ l]benzopyrano[3,4-flquinottne, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-(23 A5,6- 
pentafluoropheny 1)- 1 H-[ 1 ]benzopyrano[3 Aflquinoline, 
(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5(S)-(3(S)- 1 - 
hydroxymethyIcyclopenten-3-y 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(+/.) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
methylcarboxylatecyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 
(-) (5S,3 ? S) 2,5-dihydro-9-hydroxy-10-meihoxy-2 t 2,4-trimethyl-5-(3- 
cyclohexenyl)-lH-[l]benzopyrano[3,4-f]quinoline t 
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(-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyI-5-(3- 
cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-t^ 
[ 1 ]benzopyrano[3,4-f]quinoline t 

(±) 2 r 5-dihydro-9-hydroxy-10-raethoxy-2,2,4-tr^ -1H- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5^hydro-9-hydroxy-10-methoxy-2,2,4-trime&^ 
propenyl)- lH-[ 1 ]benzopyrano[3,4-f]quinoline t 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2 ,4-trimethyl-5-[l-ethyU3- 

cyclohexenyl]- 1H-[1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-cyclohexyl- 1H- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5,5-trihydro-9-hydroxy-10-methoxy-2^^ 

flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4~trime^ 

propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f]-5-quinolinyl] acetate, 

(2) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(2-butenyl)- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-(3-methyl-2-butenyl)- 1H- 
[ l]benzopyrano[3,4-f|quinoline, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R,3*R) 2 T 5-dihydro-9-hydroxy-10-methoxy-2 f 2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3*S) 2 t 5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopynmo[3,4-f]quinoline f 

(+) (5R,3'R) 2 t 5(R)-dihydro-9-hydroxy-10-methoxy-2,2 > 4-trimethyl-5-(3- 

cyclopenteny 1)- 1 H-[ 1 ]benzopyrano [3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
2,2,4- trimethyl-2,5-dihydro-lH-[l]benzopyrano[3 f 4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tr^ 
[l]benzopyrano[3,4-£]quinoline, 

9, 10-Dimethoxy-5-(3-propeny l)-2,2,4- trimethyl- 1 H-2,5-dihydro- 
[ 1 ]benzopy rano[3 ,4-f]quinoline, 



-314- 



WO 99/41256 



PCT/US99/03127 



9J0-Dimethoxy-5-[3K;yclohexenyl]-^ 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2 ,4-trimethyl- 1 H-2,5-dihydro- 
[ l]benzopyrano[3 f 4-f]quinoline' 
10-methoxy-9-(3-propenyloxy)-5-(3-propenyl)-2,^^ 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(3-propynyloxy>5-(3-propenyl)-2,2 f 4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-fJquinotine t 

2,5-dihydro-9-acetoxy- 10-methoxy-2 t 2,4-trimethyl-5-(2-propenyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N t N-dimethy lamino-4-oxo-butanoy loxy )- 1 0-methoxy-2,2,4- 

trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2 > 2,4-trimethyl-2,5-dihydro-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-bromo-5-(3-propenyl)-2,2 t 4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

7-bromo-5-[ l-methyl-3-cyclohexenyl]- 10-methoxy-2,2 ,4-trimethyl-2,5-dihydro* 
1 H-[ 1] benzopyrano [3,4-f]quinoline, 

10-methoxy-9-bromo-5-(3-propenyl)-2,2,4-trimethyl-lH-2 t 5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo- 10-melhoxy-5-(3-propenyl)-2,2,4-trimethyl- lH-2,5-dihydro- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[cyclohexen-3-yl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[l-methyl-3-cyclohexenyl]-10-methoxy-2,2,4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3 t 4-f]quinoline, 

10-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2,4-trimethyl-lH«2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2 t 5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-trimethyl-5-(l-methylcyclohexen-3- 
y 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
10-methoxy-7-methyl-9-methyl^ 
[ l]benzopyrano[3,4-f]quinoline, 
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10-chloro-5^3-propenyl)-2,2A 
fjquinoline, 

(-fA) 2,5-dihydro- 10-chloro-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)a^ 

[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(3-CN-methyl-N-(N- 

methylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyHH- 

[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro~10-methoxy-5-(3-(N-methylan^ 

trimethyMH-[l]benzopyrano[3,4-£]quinoline, 

2^-dihydro-10-methoxy-5-(3<2-hydroxyethyl)phenyI>2,2 t 4-trimeth 

[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(3-(2-methan^ 

lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5K3^2-methylhioethyl)phenyI)-2,2,4-trimeihyl- 1H- 

[l]benzopyrano[3>4-fJquinoline, 

2,5-dihydro-10-meUioxy-5-(3-(2-(N,N-dira^ 

2,2 f 4-trimethyl- lH-[l]benzopyrano[3,4-flquinoline, _ 

2,5-dihydro-10-methoxy-5-(3-(2-(N f N-dm^ 

trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline t 

2,5-dihydro- 10-methoxy-5-cyclopropyl-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-meihoxy-5-ethenyl-2 t 2Atrimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(2-phenylethynyl)-2,2,4-trimethyi- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

cis 2,5-dihydro- 10-raethoxy-5-(2-phenylethenyl)-2 t 2 l 4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methylpropenyl)-2,2Atrimethyl-lH- 
[ 1 ]benzopy rano [ 3 ,4-f] quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(l-cyclohexenyl)-2,2,4-trimethyi-lH- 
[l]benzopyrano[3,4-fJquinoline, 
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2^-dihydro- l(M2-fui^yl)-5-(3-prop 
fjquinoline, 

2,5-dihydro- 10-cyano-5-(3-propenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
655 fjquinoline, 

2,5-dihydro- 10-carboxy-5-(3-propenyl)-2 t 2,4-triraethyl- 1 H-[ l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-(2-hydroxymethyl)-5-(3-propenyl)-2,2, 4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
660 2,5-dihydro-10-fonnyl-5-(3-propenyl)-2,2,4-t^ 
fjquinoline, 

2,5-dihydro-10-aminomethyl-5-(3-propen^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl- 1 H- 
665 [ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-ethenyl-5-phenyl-2^,4-trimethyl- lH-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2 ,5-dihydro- 1 0-ethynyl-5-pheny 1-2,2,4- trimethyl- 1 H- [ 1 ]benzopyrano[3,4- 
fjquinoline, 

670 methyl 2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyi^o[3,4-flquinoline- 

10-carboxylate, 

2,5-dihydro- 10-(hydroxy methyl)- 5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-l(Mormyl-5-phenyl-2,2,4-tri^ 
675 fjquinoline, 

2,5-dihydro-10-(methoxymethyl)-5-pheny^ 
fjquinoline, 

2,5-dihydro- 10-ethenyl-5-oxo-2 f 2,4- trimethy^^^ 
5-(3-cyclohexenyl)-2,5-dihydro- 1 0-ethenyl-2,2,4-trimethyl- 1 H- 
680 [ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-ethenyl-5-[ l-methyl-3-cyclohexenyl]-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]be^ 
fjquinoline, 

685 2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxy)- 10-methoxy-2,2,4-trimethyl-5-allyi- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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10-(difluoromethoxy)-2 t 5-dihydro-5-phenyl-2 t 2,4-trimethyl-lH- 
[ l]benzopyrano[3 t 4-f]quinoline, 
10-(bromodifluoromethoxy)-2,5-dihydro-^^ 
[ l]ben2opyrano[3,4-f]quinoline, 

10-(bromodifluoromethoxy)-5-phenyl-2,2Kiimethyl^methyIene-2,3 f 4^- 
tetrahydro- lH-chromeno[3,4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2^,4-tiimethyl-5-((2^ 
- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline f 

10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2^-dihydro-5-phenyl-2^,4- 
trimethyHH-[ l]benzopyrano[3,4-f]quinoline, 
1 0-methoxy-5-(3-meftylisoxaz^ 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline t 

1 0-methoxy-5-(4,5-dimethyl- 1 ,3-oxazol-2-yl)methyidene-2,5-dihy dro-5-phenyl- 
2,2 f 4-trimethyl-lH-[l]benzopyrano[3 f 4-f]quinoline, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2 f 4- 
trimethyl- 1 H-[ l]benzopyrano[3»4-fJquinoline, 
10-methoxy-5-(pyridin-2-yl)methyidene-2,^ 
[ l]benzopyrano[3 f 4-£]quinoline. 

10-methoxy-5-(but-3-enylidene)-2,5-dihydro-5-phenyl-2,2 t 4-trimelhyl-lH- 
[ l]benzopyrano[3,4-f]quinoline f 
10-methoxy-5-(l-methylpropylidene)-2,5-di^^ 
[l]benzopyrano[3,4-f]quinoline t 

10-methoxy-5-(l-butylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyMH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl-3-oxide-5-phenyl- lH-[ l]benzopyrano[3,4- 
fjquinazoline, 

2^-dihydro-10-methoxy-2 t 2 t 4-trimethyl-5-phenyHH-[l]benzopyrano[3 t 4- 
flquinazoline, 

2 t 5-dihydro-10-methoxy-2 ? 2-[spiro(tetraty^ 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2-[spiro(h^^ 
f]quinoline t 

2,5-dihydro- 10-methoxy-2,2-diethyl-4-methyl-5-alIyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,3,4-tetramethyl-5-allyl-lH-[l]benzopyrano[3,4- 
f]quinoiine, 
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2,5-dihydro-10-methoxy-2,2-dimethyl^ 
fjquinbline, 

2 t 5-dihydro-10-methoxy-2,2,3-trimethyl-5-aUyl-lH-[l]benzopyran 
fjquinoline, 

Z-5-(benzylidenyl)-9-hydroxy-10-methoxy-2,2Atrimethyl-lH-23-dihydro^ 

[ l]benzopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9^ 

dihydro-[ l]benzopyrano[3 t 4-f]quinoline, 

2^5-(3-fluorobenzyUdenyl)-10-chlorcH9-^^ 

[ l]benzopyrano[3,4-f]quinoline, 

Z- 10-chlorch9-hydroxy-5-(2-picolin^ 

[ l]benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinyUdenyl)-2^ 

[ 1 ]benzopyrano[3 ,4-f] quinoline, 

94iydroxy-10-methoxy-5-(3,5HiifluorophenyO^ 

2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

9-hydK>xy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2 f 2,4-trimethyHH-[l]benzopyrano[3 t 4-f]quinoline, 
(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)^^ 
dihydro- (l]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy- 1 0-methoxy-5-([23-difluorophenyl]methylene)-2,2,4-trimethyl-lH- 
2 t 5-dihydro-[l]benzopyrano[3,4-f]quinoline t 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5^ydrcH 
1 H-[ 1 ] benzopyrano [3 ,4-f] quinoline, 

re/-(5S,3*R)-9-hydroxy-5-[l-meihoxymeihyl-3-cyclohexenyl]-lC^chloro-2,2 f 4- 
trimethyl-2,5-dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
9-hydroxy-10-methoxy-5-ethyl-2,2 > 4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9^yanomethoxy-10-methoxy-2,2,4-tri^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-buianoyloxy)-10-methoxy-2,2,4- 

uimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline t 

2^-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 

(2-propenyl)- 1 H-[ 1 ]benzopynmo[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-morphoiino-4-oxo-butanoyto^ 

5-(2-propenyl)- 1 H-[ l]benzopyrano[3,4-flquinoline, 
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2^-dihydro-9-(4-N,N-dimethylam 
trimethyl-5-(3A5-trinuoropheny^ 
2^dihydro-9-hydroxy-10-methoxy-2,2/l-trime^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-chloro-2 T 2 f 4-trimethyl-5-(2-thienyl)- 1 H- 
tl]benzopyrano[3,4-f]quinoline, 
2 f 5-dihydro-9-hydroxy-l(>-methoxy-2 t 2,4-t^ 
[ 1 ]benzopyrano [3,4-f]quinoline, 

2,5-dihydro-9-hy droxy- 1 0-methoxy-2,2 t 4-trimethyl-5-((2-fluorophenyl)methyl) 
- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-hydroxymethyl-10-methoxy-2,2,^ 
[l]benzopyrano[3/^f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-( 1-pentenyl)- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylcarboxylate- 10-methoxy-2,2,4-trimethyl-5-allyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2 t 4-trimethyl-5-allenyHH- 

[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2^ri^ 

[l]benzopyrano[3,4-f]quinoline t _ 

(-) (5S, 3'S) 2 f 5-dihydro-10-methoxy-2 t 2 f 4-trimethyl-5-(cyclohexen-3-yl)-lH- 

[ 1 ]benzopyrano [3 ,4-f]quinoline, 

(-) (5S, 3*R) 2,5-dihydro-10-methoxy-2,2At^ 

[l]benzopyrano[3,4-f]quinoline f 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2Atrim^ 

[l]benMpyrano[3,4-f]quinoiine, 

2^-dihydro-9-hydroxy-10-methoxy-2,2/t-^^ 

[ 1 ]benzopyrano [3 , 4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3-acetoxyphenyl) - 1H- 
[ 1 ]benzopyrano [3 ,4-f] quinoline, 
10-dmuoromethoxy-5-[[3-(methylto^^ 
dihydro- [ l]benzopyrano[3,4-f]quinoline t 

2 t 5-dihydro-7-bromo-9-hydroxy-10-chloro-2,2,4-trimethyl-5-allyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-9-hydroxy-10-methoxy-2,2Atr^^ 
[l]benzopyrano[3,4-flquinoline f 
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2,5-dihydro-9-methylthiomethoxy-10-raethoxy-2,2,4-trimethyl-5-(3- 
(methylthio)methoxyphenyl)- 1 H- [ 1 ]benzopyrano [3 ,4-flquinoline, 
2 t 5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-(3- 
(methylthiomethoxy)phenyl)-lH-[l]benzopyi^o[3,4-nquinoline, 
9-hydroxy- 10-chloro-5-(phenylmethylene)-2 t 2,4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3 t 4-f]quinoline f 

2^-dihydro-9-hydroxy-10-chloro-2,2 f 4-trimethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyi^o[3A£]quinoline t 

2 f 5-dihydro-9-NJ*-dimethylcarba^ 

dimethylcarbamoy loxy]phenyl)- 1 H- [ 1 ]benzopyrano[3»4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2^trime^ 

fjquinoline, 

2,5-dihydro-9-hy droxy- 1 O-chloro-2,2 Atrimethy 1-5-isopropyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

9-hydroxy- 10-methoxy-5-(phenylmethyIene)-2,2 ,4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 
2 t 5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-b^ 
fjquinoline, 

2 f 5-dihydro-9-hydroxy-10-chloro-2,2Atrimethyl-5-(l-thiazol-2-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-cMoro-2,2 t 4-trimethyl-5-(2-methylpropyl)- 1 H- 
[ l]benzopyrano[3,4-f]quinoline f 
2,5-dihydro-9-hydroxymethyl-10-chloro-2,2^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2 > 4-trimethyl-5-propyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy- 10-methoxy-5-([3-fluorophenyl]methylene)-2^ ,4-trimethyl- lH-2,5- 
dihydro- [ l]benzopyrano[3 Aflquinoline, 
9-hydroxy-10-chloro-5-([2-pyridyl]methyl^ 
[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]-10-chlon>-2,2,4- 
trimethyl-2^-dihydro- lH-[ l]benzopyrano[3,4-f]quinoiine, 
rel-(5S)-9-hydroxy-5-[(3S>(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
2,2 f 4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline t 
2^-dihydro-9-hydroxy-10-methoxy-2 f 2AtrimethyI-5-(3^-dichlorophenyl)-lH- 
t l]benzopyrano[3,4-f]quinoline, 
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(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2 f 4-trimethy!-5-(l^ 
methylcyclohexen- 3-y 1 )- 1 H-[ 1 ] benzopyrano[3 t 4-f]quinoline, 

835 (-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-y 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(+) (5R,3*S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl.5-(l- 
methylcyclohexen-3-y 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(+) (5R,3*R) 2,5-dihydro-9-hydroxy-10-chloro-2 f 2 f 4-trimethyl-5-(l- 

840 methylcyclohexen-3-y 1)-1H-[1 ]benzopyrano[3 ,4-f]quinoline, 

(4/-) 2 f 5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)- 10-chloro-2,2 f 4- 

ttimethyl-5-allyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

(-) 2 t 5-dihydro-9-hydroxy- 10-chloro-2,2 f 4-trimethyl-5-cyclopentyl- 1H- 

[ l]benzopyrano[3,4-£]quinoline t 

845 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2 t 2 f 4- 
trimethyl-5-( 1 -methylethyl)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-(4-N f N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5- 
(phenylmethyl)-2,2,4-trimethyl-lH-n^ 

2 t 5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2 t 4- 
850 trimethyl-5-(2-thienyl)- lH-[l]benzopyrano[3,4-f]quinoline t 

2^-dihydro-9-(4-N»N-dimethylaminobutanoyl^^ 

(2-propenyl)-lH-[l]benzopyrano[3 f 4-f]quinoline, 

9^2^thoxy-2-oxo-ethylaminocait>onyl)^ 

trimethyl-lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoline, 
855 (+/-) 2 t 5-dihydro-9-(3-acetamido-propanoyloxy)- 10-methoxy-2,2 Atrimethyl-5- 

allyHH-[l]benzopyrano[3,4-f]quinoline, 

(4/-) 2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethyI-5-benzyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 
9-hydix>xy-lC^methoxy-5-(phenylmethyte^ 
860 [l]benzopyrano[3,4-f]quinoline f 
9-(dimethylaminothiocarbonyl)^ 
lH-2,5-dihydro- [l]benzopyrano[3 t 4-f]quinoline, 

(+/-) 2,5-dihydro-9-G^^arbamoyl-2-aminoacetoxy)-10-methoxy-2 > 2^trimethyl-5- 
allyl- lH-[l]benzopyrano[3 f 4-f]quinoline, 
865 (+/-)2,5-dihydro-9-(4-ethoxy^-oxo-buto^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-oxo-pentanoyioxy)- 10-methoxy-2,2,4-trimethyl-5-alIyl- 1H- 
[ 1 ]benzopyrano[3 ,4- flquinoline, 
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2,5^ihydro-9-hydroxy-10-chloro-2,2Atrimethyl-5^3,4,5-trifluorophenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylthiomethoxy- 10-methoxy-2,2 Atrimethyl-5-aIlyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2^dihydro-9-(4-N,N^iethylamino-4-oxo-pentanoyloxy)-l()-methoxy-2 T 2,4- 

trimethyl-5-(2-propenyl>lH-[l]benzopyrano[3,4-f]quinoline f 

23-dihydro-9-(4-NJ^-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,^ 

trimethyl-5-(2-propenyl>lH-[l]benzopyrano[3 > 4-f]quinolm 

2^-dihydro-9-(4-N-piperidino^oxo-pentanoyloxy)-l^ 

(2-propenyl)- 1 H- [ 1 ]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-9-(4-N-moipholino-4-oxo-pentanoyloxy>^^ 

5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2 f 5-dihydro-9-(4-N t N-dimethylamino4-oxo-butanoyloxy> 10-methoxy-2,2 f 4- 

trimethyl-5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[l]benzopyiM 

10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propeny^ 

dihydro- [l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(cyclohexylaminc*:arbonyl)-oxy-5-(3-^ 

2,5-dihydro-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-thienyl)- 1H- 
[l]benzopyrano[3,4-f]quinoline, and 
2^-dihydro-9-hydroxy-10-methoxy-2;2Atrime^ 
lH-[l]benzopyrano[3,4-f]quinoline. 



35. A method of selectively modulating the activation, repression, agonism, and 
antagonism effects of the glucocorticoid receptor in a mammal comprising 
administering an effective amount of a compound of Claim 1. 
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36. A method of treating inflammation and immune, autoimmune and inflammatory 

diseases in a mammal comprising administering an effective amount of a compound 



of Claim 1. 
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